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PREFACE. 



Che present edition of this work has been thoroughly revised 
and re-written, and also improved by the addition of much valu- 
able new material, rendering it a sufficiently complete practical 
treatise for the majority of learners. 

The arrangement is strictly progressive ; the aim having been 
to introduce subjects in an order most in accordance with the 
laws governing the proper development of mind. The rules have 
generally been deduced from the analysis of one or more ques- 
tions, so that the reasons for the methods of solution adopted are 
rendered intelligible to the pupil ; no knowledge of a principle 
being required, that has not been previously illustrated and ex- 
plained. In this respect, it is believed the work will be found to 
differ &om most other arithmetics. 

In preparation of the rules, definitions,, and illustrations, the 
utmost care has been taken to express them in language simple, 
precise, and accurate. 

The examples are of a practical character, and adapted not 
only to fix in the mind the principles, which they involve, but 
also to interest the pupil, exercise his ingenuity, and inspire a 
love for mathematical science. 

The reasons for the operations are explained, and an attempt 
is made to secure to the learner a knowledge of the philosophy 
of the subject, and prevent the too prevalent practice of merely 
performing, mechanically, operations, Which he does not under- 
stand. 

Analysis has been made a prominent subject, and employed in 
the solution of questions under most of the rules, in which it 
could be used with any practical advantage ; and it cannot be 
too strongly recommended to the pupil to make use of this mode 
of operation, where it is recommended by the author. 

All the most important methods of abridging operations, ap- 
plicable to business transactions, have been given a place in the 
work, and, so introduced, as not to be regarded as mere blind 
mechanical expedients, but as rational labor-saving processes. 

Old rules and distinctions, which modem improvements have 
rendered unnecessary, and which, deservedly, are becoming obso- 
lete, have been avoided. 
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IV PREFACE. 

Bules for finding the greatest common divisor of factions, and 
for finding the least common multiple of fractions ; methods of 
equating accounts ; division of duodecimals ; exchange, foreign and 
inland ; and several important tables, are among the new features 
of this edition, which will be found, it is believed, very valuable. 

The articles on money, weights, measures, interest, and duties, 
are the results of extensive correspondence and much laborious 
research, and are strictly conformable to present usage, and 
recent legislation, state and national. 

Questions have been inserted at the bottom of each page, de- 
signed to direct the attention of teachers and pupils to the most 
important principles of the science, and fix them in the mind. It 
is not intended, however, nor is it desirable, that the teacher 
should servilely confine himself to these questions ; but vary their 
form, and extend them at pleasure, and invariably require the 
pupil thoroughly to understand the subject, and give the reasons 
for the various steps in the operation, by which hp arrives at any 
result in the solution of a question. 

The object of studying mathematics is not only to acquire a 
knowledge of the subject, but also to secure mental discipline, to 
induce a habit of close and patient thought, and of persevering 
and thorough investigation. For the attainment of this object, 
the examples for the exercise of the pupil are numerous, and 
variously diversified, and so constructed as necessarily to require 
careful thought and reflection for the right application of prin- 
ciples. 

The author would respectfully suggest to teachers, who may 
use this book, to require their pupils to become fiuniliar with 
each rule before they proceed to a new one ; and, for this pur- 
pose, a frequent review of rules and principles will be of service, 
and will greatly facilitate their progress. If the pupil has not a 
clear idea of the principles involved in the solution of questions, 
he will find but little pleasure in the study of the science ; for no 
scholar can be pleased with what he does not understand. 

BENJAMIN GREENLEAF. ^ 

Bradford, Mass., August \st, 1856< 



NOTICE. 

Two editions of this work, and also of the National Arith- 
metic, one containing the answers to the examples, and the other 
without them, are now published. 
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ARITHMETIC. 



AfiTiGLE !• Quantity is anything that can be measured. 

A urdt is a single thing, or, one. 

A number is either a unit or a collection of units. 

An abstract mimher is a number, whose units have no refer- 
ence to any particular thing or quantity ; as two, five, seven. 

A coTicrete number is a number, whose units have reference to 
some particular thing or quantity ; as two books, five feet, seven 
gallons. 

Arithmetio is the science of numbers, and the art of com- 
puting by them. 

A rule of arithmetic is a direction for performing an oper- 
ation with numbers. 

The introdiictory and principal rules of arithmetic are No- 
tation and Numeration, Addition, Subtraction, Multiplication, 
and Division. 

The last four are called the fundamental rules, because upon 
them depend all other arithmetical processes. 



* I. NOTATION AND NUMEBATION. 

NOTATION. 

Abt. 2* Notation is the art of expresedng numbers by figures 
or other symbols. 

There are two methods of notation in common use; the 
Roman and the Arabic, 

> ^ .^_^____^___^ 

Questions. — Art. 1. What is quantity? What is a unit? What is a 
number? ' What is an abstract number ? What is a concrete number? What 
is arithmetic ? What is a rule ? Which are the introductory rules ? What 
are the last four called ? — Art. 2. What is notation ?' How many kinds of 
notation in common use ? What are they ? 
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NOTATION. 



[Sect. T. 



' Abt. 3t The Roman notation, so called from its originating 
with the ancient Eomans, employs in expressing numbers seven 
capital letters, viz. : I for erne ; V for five ; X for ten ; L for 
fifty ; C for one hundred ; D for five hundred ; M for <me 
thousand. 

All the other numbers are expressed by the use of these 
letters, either in repetitions or combinations ; as, II expresses 
ttoo ; TV, four ; VI, six, &c. 

By a repetition of a letter, the value denoted by the letter is 
represented as repeated; as, XX represents twenty; dCC, 
three hundred. 

By writing a letter denoting a ,less value before a letter de- 
noting a greater, their difference of value is represented ; as, IV 
represents foi^r ; XL, forty. By writing a letter denoting a 
less value after a letter denoting a greater, their sum is repre- 
sented ; as, VI represents six ; ^Y, fifteen. 

A dash ( — ) placed over a letter increases the value denoted 

by the letter a thousand times ; as, V representa five thousand ; 
lY, four thousand. 

Table oe Boman Letters. 



I 


one. 


n 


two. ♦ 


m 


tliree. 


rv 


four. 


V 


five. 


VI 


six. 


vn 


seven. 


vin 


eight. 


IX 


nine. 


X 


ten. 


XX 


twenty. 


XXX 


thirty. 


XI. 


forty. 


L 


fifty. 


LX 


sixty. 


LXX 


seventy. 



LXXX 
XO 

CO 

ccc 
cooc 

D 

DO 

DCC 

DCCC 

DCCCC 

M 

MD 

MM 

X 

M 



eighty, 
ninety, 
one hundred, 
two hundred, 
three hundred, 
four hundred, 
five hundred, 
six hundred, 
seven hundred, 
eight hundred, 
nine hundred, 
one thousand, 
fifteen hundred, 
two thousand. 

ten thousand. 

one million. 



Questions. — Art. 3. Why is the Roman notation so called ? By what 
are numbers expressed in the Roman notation? What effect has the repe- 
tition of a letter ? What is the effect of writing a letter expressing a less 
value before a letter denoting a greater ? What of writing the letter after 
another denoting a greater value ? How many times is the value denoted 
by a letter increased by placing a dash over it ? Repeat the table. 
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The Boman notation is now but little used, except in number 
ing sections, chapters, and other divisions of books. 

EXEBGISES m KOMAN NOTAHON. 

The learner may write the following numbers in letters : 

1. Ninety-six. 

2. Eighty-seven. 

3. One hundred and ten. 

4. One hundred and sixty-nine. 

5. Two hundred and seventy-five. 

6. Five hundred and forty-two. 

7. One thousand three hundred and nineteen. 

8. One thousand eight hundred and fifty-eight. 

Art. 4, The Arabic notation, so called from its having been 
made known through the Arabs, employs in expressing numbers 
ten characters or figures, viz. :- 

1, 2, 3, 4, 6, 6, 7, 8, 9, 0. 

one, two, three, four, five, six, seven, eight, nine, cipher. 

The first nine are sometimes called digits, from digitus, the 
Latin signifying a finger, because of the use formerly made of 
the fingers in reckoning. The cipher, also, has sometimes been 
called naught, or zero, from its expressing the absejice of a num- 
ber, or nothing, when standing alone. 

Art. 5t The particular position a figure occupies with re- 
garfl to other figures is called its place ; as in 32, counting 
from the right, the 2 occupies the first place, and the 3 the 
second place, and so on for any other like arrangement of figures. 

The digits have been denominated significant Jigures, because 
each expresses of itself a positive value, always representing 
so many units, or ones, as its name indicates. But the size or 
value of the units represented by a figure differs with the place 
occupied by the figure. 

For example, there are written together to represent a number 
three figures, thus, 366 (three hundred and sixty-six). Each of the 
figures, without regard to its place, expresses units, or ones ; but 
these units, or ones, differ in value. The 6 occupying the first place 
represents 6 single units ; the 6 occupying the second place repre- 

■ I » 11 1 ■ ■ ■ ■ I 1 1 ■ I ■ ■ ™ ■ I ■ ■ — I ■■ ■■■■■■■■■■■ I - ■■■ ■ ^^1 I ■ I i ■ — ■ « 

Questions. — What use is now made of Roman notation ? — Art. 4. How 
many characters are employed in the Arabic notation 7 What are the first 
nine called, and trhy ? What is the cipher sometimes called ? What does 
it represent when standing alone ? — Art. 6. What is meant by the place of 
tf figure 7 What have the digits been denominated 7 Why 7 How does the 
size or value of units represented by figures differ 7 
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Rents 6 tens, or 6 units each ten times the size or . value of a unit 
of the first place ; and the 3 occupying the third pla-ce represents 
3 hundreds, or 3 units each <me hundred times the size or value 
of a unit of the first place. . 

Art. 6t The cipher becomes significant when connected with 
other figures, by filling a place that otherwise would be vacant ; 
as in 10 (ten), where it occupies the vacant place of units ; in 
120 (one hundred and twenty), where.it also occupies the va- 
cant place of units; and in 304 (three hundred and four), 
where it fills the vacant place of tens. 

Art. 7f The simple value of a unit is the value expressed 
by a figure standing alone ; or, in a collection, when standing 
in the right-hand place. Thus 6 alone, or in 26, expresses a 
simple value of six single imits, or ones. 

I'he local value of a unit is the value expressed by a figure 
when it is used in combination with another figure or figures, 
and depends upon the place the figure occupies. 

The local values expressed by figures will be made plain by 
the following table and its explanation. 




The figures in this table are read thus : 

Nine. 

Ninety-eight. 

Nine hundred eightynseven. 

Nine thousand eight hundred seventy-six. 

Ninety-eight thousand seven hundred sizty-fiye. 

rv n »* /• F A S Nine hundred eishty-seren thousand six hundred 
9 87 654^ fifly-four. * ' 

9876543 ^ ^^^ millions eight hundred seventynaix thousand 

( five hundred loriy-three. 

QvESTiONfl. — Art. 6. When does a cipher become significant?— Art. 7. 
What is the simple value of a unit 7 What is the local value of a unit T 
What is the design of this table 7 
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It will be noticed in the preceding table, that each figure in 
the right-hamd or units' place expresses the local value of so 
manj units ; but when standing in the second place, it express- 
es the local value of so many tens^ each of the value of ten 
ones ; when in the third place, the local value of so many hun- 
dreds, each of the value of ten tens ; when in the fourth place, 
the local value of so in2iX\j thousands, each of tfie value of ten 
liundreds ; the value expressed hy any figure being always made 
tenfold hy each removal of it one place to the left hand 

NUMERATION. 

Art. 8» Numeration is the art of reading numbers when 
expressed by figures. 

Art. 9. There are two methods of numeration in common 
use : the French and the English. 

Art. lOt The French method is that in general use on the 
continent of Europe and iti the United States. It separates 
figures into groups, called periods, of three places each, and 
gives a distinct name to each period. 

FRENCH NUMERATION TABUS. 

a a 
a .2 -2 . . 'i 

^ &% &% . g| li 11 ^1 
^L -la ^1§ ^g ^3 o| ^1 . . 

o?«M.S g<M3 g««ra ge«H g<«S g«*-'d S**^a £ 
^«.f3 ^«»d ^«»n3 "^-.^ ^-.o '"^.S ^-.3 ^-tiS 

sa^ aa-a sal sa.3 ga3 saa a as aa-a 

fcS®S ^2^®^ »3®^ kS «1h kSSg k2®S hS®^ b25?J5 
WHca Who? Who? Whh Whw WhS Whh WhP 

12 7, 8 9 4, 2 3 7, 8 6 7, 12 3, 6 7 8, 4 7 8, 6 3 8. 

FModof Period of Period of Period of Period of Period of Period of Period of 
Sextil- Quintil- Quadril- TrilUons. BUUonB. BfiUions. ThouMmds. Units, 

lions. lionf. lioni. 

Questions. — Art. 7. What ralue is expressed by a figure standing in the 
right-hand or units' place ? What in the second place ? What in the third ? 
BSw do figures increase from the right towards the left? — Art. 8. What is 
numeration? What are the two methods of numeration in common use? 
Where is the French method more generally used ? Repeat the French Nu- 
meration Table. What are the names of tne different periods in the table ? 
What is the value of the numbers represented in the table expressed in words? 
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The value of the numbers represented in tliis table, expressed 
in words, is. One hundred twenty-seven sextillions, ^ight hundred 
ninety-four quintiilions, two hundred thirty-seven quadrillions, 
eight hundred sixty-seven trillions, one hundred twenty-three 
billions, six hundred seventyroight millions, four hundred seventy- 
eight thousand, six himdred thirty-eight. 

The names of the periods above Sextillions, in their order, are, 
Septillions, Octillions, Nonillions, Decillions, Undecillions, Duo?- 
decillions, Tredecillions, Quatuordecillions, Quindecillions, Sexde- 
cillions, Septendecillions, Octodecillions, Novemdecillions, Vigin- 
tillions, &c. 

* 

Art. 11. The successive places occupied by figures are 
often called orders. Hence, a figure in the ri^t-hand or imits' 
place is called a figure of the first order, or of the order of 
units ; a figure in the second place is a figure of the secoTid 
order, or of the order of teris ; in the third place, of the order 
of hundreds, and so on. Thus, in the number 1847, the 7 is of 
the order of units, 4 of the order of tens, 8 of the order of kuip- 
dreds, and 1 of the order of thousands, each figure expressing as 
many units as its name indicates of that order to which it 
belongs ; so that we read the whole number, one thousand eight 
hundred and forty-seven, 

Abt. 12. From the preceding table and ^explanation, we 
deduce the following rule for nxunerating and reading numbers 
expressed by figures according to the French method. 

ituLE. — Begin at the right hand, and point off the figures into 
periods of ture^ places each. 

Then, commencing at the left hand, read the figures of each period^ 
adding the name of each period excepting that of units. 

Exercises in French Numeration. 

The learner may read orally, or write in words, the numbers 
represented by the following figures : 



1. 152 

2. 276 

3. 998 

4. 1057 



5. 2254 

6. 4384 

7. 7932 

8. 42198 



9. 84093 

10. 98612 

11. 592614 

12. 400619 



13. 610711 

14. 3031671 

15. 4869021 

16. 637313789 



Questions. — Art. 10. What are the names of the periods above sextillions ? 

Art IL What are the successive places of the figures in the table called? 

Of what order is the first or right-hand figure ? The second ? The third ? 

Ac. Art. 12. What is the rule for numerating and reading numbers accord 

ing to the French method ? 
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18 


17. 


39461928 


24. 




3761700137706717 


18. 


427143271 


25. 




242173562357421 


19. 


6301706716 


26. 




870037637471078685 


20. 


143776700333 


27. 




8216243812706381 


21. 


20463162486135 


28. 




2403172914376931 


22. 


63821024711802 


29. 


''m 


3761706137706167138 


23. 


44770630147671 


30. 


610167637896430607761607 



Abt. 13. To write numbers by figores according to the 
French method, we have the following 

Rule. — Begin at the left handy and write in each successive order 
the figure belonging to it. 

If any intervening order would otherwise he vacant, fill the place by 
a cipher. 

Exercises in French Notation and Numeration. 

The learner may represent by figures, and read, the following 
numbers : 

1. Forty-seven. 

2. Three hundred fifty-nine. 

3. Six thousand five hundred seventy-five. 

4. Nine hundred and eight. 

5. Nineteen thousand. 

6. Fifteen hundred and four. 

7. Twenty-seven millions five hundred. 

8. Ninety-nine thousand ninety-nine. 

9. Forty-two millions two thousand and five. 

10. Four hundred eight thousand ninety-six. 

11. Five thousand four hundred and two. 

12. Nine hundred seven millions eight hundred five thousand 
and seventy-four. 

13. Three hundred forty-seven thousand nine hundred and 
fifteen. 

14. Eighty-nine thousand forty-seven. 

15. Fifty-one thousand eighty-one. 

16. Seven thousand three hundred ninety-five. 

17. Fifty>seven billions fifty-nine millions ninety-nine thou- 
sand and forty-seven. 



Questions. — Art. 13. What is the rule for writing nomherB according to 
the French method? At which hand do you begin to namerate figures? 
Where do yon besin to read them 7 At which hand do you begin to write 
nnmben? Why? 

2 
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Art. 14 • The following table exliibits the English method 
of numeration, in which it will be observed that the figures are 
separated by commas into periods of six figures each. The first 
or right-hand period is regarded as units and thousands of imits ; 
the second, as millions and thousands of millions ; and so on, six 
places being assigned to each period designated by a distinct 
name. 

ENGLISH NUMERATION TABLE. 




<mH'^ " 








O 






s 

o 



WhhWhh 
13 7 8 9 0, 

' V ' 

Period of TrU- 
lions. 




Period of 
lions. 





gCM Sa ._ 
^j o S Jd 

B 3 o 3 ca '3 

WhhWhP 
4 5 6 7 11. 



BiT- 



Period of 

lions. 



Mil- 



Period of 

Units. 



The value of the figures in the above table, expressed in words 
according to the English method, is. One hundred thirty-i^ven 
thousand eight huncired ninety trillions ; seven hundred eleven 
thousand seven hundred sixteen billions ; three hundred sevcmty- 
one thousand seven hundred twelve millions ; four hundred fifty- 
six thousand seven hundred eleven. 

Although there is the same number of figures in the English and in th^ 
French table, yet it wiU be obserred that in the French table we have ike 
names of three periods other than in the English. It will also be obserred 
that the yariation commences after the ninth place, or the place of hun- 
dreds of millions. If, therefore, we would know the value of numbers 



Questions. — Art. 14. How many figures in each period in the English 
method of numeration 7 What orders are found in the English method 
that are not in the French 7 Give the names of the periods in the English 
Numeration Table, beginning with the period of units. Repeat the table, 
giving the names of all the orders or places. What is the value of the num- 
bers in the table expressed in words 7 How do the figures in the English 
and French table compare as to numbers ? How as to periods 7 Why is this 
difference 7 Has a million the same value reckoned by the French table a^ 
when reckoned by the English ? 
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higher than hundreds of miHions, when we see them written in words, or 
hear them read, we need to know* whether they are expraaed according to 
the French or Uie English method of numeration. 

The EngUsh method of numeration is that generallj used in Great 
Britain, and in the British Provinces. 

AsT. 15« To numerate and read -numbers expressed by 
figures according to the English method, we have the following 

Rule. — Begin at the right hand, and point off the figvres into 
periods of six places each. Then, commencing at the left hand, read 
the figures of each period, adding the name of each period, excepting that 
of units. 

Exercises in English Numeration. 

The learner may, read orally, or write in words, the following 
numbers : 



1. 125 

2. 1063 

3. 25842 

4. 904357 



5. 27306387903 

6. 531470983712 

7. 4230578032765038 

8. 716756378807370767086389706473 



Art. \9i To write numbers in figures, according to the 
English method, we have the following 

Rule. — Begin at the left hand, and write in each succesnoe order 
the figure belonging to it. 

If any intervening order would otherwise he vacant, fill the place by 
a dpher. 

Exercises in English Notation and Numeration. 

The learner may write in figures, and read, the following 
numbers : 

1. Three hundred twenty-five thousand four hundred and 
twelve. 

2. Two hundred fourteen thousand, one hundred sixiy-five 
millions, seventy-eight thousand and fifty-six. 

3. Forty-two billions, six hundred seventeen thousand thirty- 
one millions, forty-one thousand three hundred forty-two. 

4. Two thousand eight billions, nine thousand eighty-two 
millions, seven hundred one thousand, nine hundred and eight. 

I -— — ^— ^^^— ^— ^^^— ^^— ^^-^— ^^■^^— ^^— ^— ^^— 

QuESTieNB. — Has the billion the same value as that by the Erenoh table 7 
Why not 7 By which table has it the greater ralue 7 Where is the English 
method of nmnerating in use 7 — Art. 15. What is the rule for numerating 
and reading numbers by the English method 7 — Art. 16. What is the rule 
for writing numbers aooording to Sie English method 7 
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§n. ADDITION. 
Mental Exercises. 

Art. 17« When it Is required to find a single number to 
express the ^um of the units contained in several smaller num- 
bers, the process is called Addition. 

Ex. 1. James has 3 pears, and his younger brother has 4 y 
Jiow many have both ? 

Illustration. — To solve this question, the 3 pears and 4 
pears must be added together; thus, 3 added to 4 makes 7. 
Therefore James and his brother have 7 pears. 

ADDITION TABLE. 



2 and are 2 


3 and are 3 


4 and are 4 


5 and 


are 6 


2 and 1 are 3 


3 and 1 are 4 


4 and 1 are 5 


5 and 1 


are 6 


2 and 2 are 4 


3 and 2 are 6 


4 and 2 are 6 


5 and 2 


are 7 


2 and 8 are 6 


8 and 3 are 6 


4 and 3 are 7 


6 and 3 


are 8 


2 and 4 are 6 


8 and 4 are 7 


4 and 4 are 8 


5 and 4 


are 9 


2 and 6 are 7 


8 and 5 are 8 


4 and 5 are 9 


5 and 5 


are 10 


2 and. are 8 


3 and 6 are 9 


4 and 6 are 10 


5 and 6 


are 11 


2 and 7 are 9 


3 and 7 are 10 


4 and 7 are 11 


5 and 7 


are 12 


2 and 8 are 10 


8 and 8 are 11 


4 and 8 are 12 


6 and •SB 


are 13 


2 and 9 are 11 


3 and 9 are 12 


4 and 9 are 13 


6 and 9 


are 14 


2 and 10 are 12 


8 and 10 are 13 


4 and 10 are 14 


5 and 10 


are 15 


2 and 11 are 13 


3 and 11 are 14 


4 and 11 are 15 


5 and 11 


are 16 


2 and 12 are 14 


3 and 12 are 15 


4 and 12 are 16 


5 and 12 


are 17 


and are 6 


7 and are 7 


8 and are 8 


9 and 


are 9 


6 and 1 are 7 


7 and 1 are 8 


8 and 1 are 9 


9 and 1 


are 10 


6 and 2 are 8 


7 and 2 are 9 


8 and 2 are 10 


9 and 2 


are 11 


6 and 3 are 9 


7 and 8 are 10 


8 and 3 are 11 


9 and 3 


are 12 


and 4 are 10 


7 and 4 are 11 


8 and 4 are 12 


9 ilbd 4 


are 13 


and 5 are 11 


7 and 5 are 12 


8 and 5 are 13 


9 and 5 


are 14 


6 and are 12 


7 and -0 are 13 


8 and are 14 


9 and 6 


are 15 


6 and 7 are 13 


7 and 7 are 14 


8 and 7 are 15 


9 and 7 


are 16 


and 8 are 14 


7 and 8 are 15 


8 and 8 are 16 


9 and 8 


are 17 


and 9 are 15 


7 and 9 are 16 


8 and 9 are 17 


9 and 9 


are 18 


and 10 are 10 


7 and 10 are 17 


8 and 10 are 18 


9 and 10 


are 19 


and 11 are 17 


7 and 11 are 18 


8 and 11 are 19 


9 and 11 


are 20 


and 12 are 18 


7 and 12 are 19 


8 and 12 are 20 


9 and 12 


are 21 


10 and are 10 


11 and are 11 


12 and are 12 


13 and 


are 13 


10 and 1 are 11 


11 and 1 are 12 


12 and 1 are 13 


13 and 1 


are 14 


10 and 2 are 12 


11 and 2 are 13 


12 and 2 are 14 


13. and 2 


are 15 


10 and 8 are 13 


11 and 8 are 14 


12 and 3 are 15 


13 and 3 


are 16 


10 and 4 are 14 


11 and 4 are 15 


12 and 4 are 16 


13 and 4 


are 17 


10 and 6 are 15 


11 and 5 are 10 


12 and 5 are 17 


13 and 5 


are 18 


10 and are 10 


11 and 6 are 17 


12 and are 18 


13 and 6 


are 19 


10 and 7 are 17 


11 and 7 are 18 


12 and 7 are 19 


13 and 7 


are 20 


10 and 8 are 18 


11 and 8 are 19 


12 and 8 are 20 


13 and 8 


are 21 


10 and 9 are 19 


11 and 9 are 20 


12 and 9 are 21 


13 and 9 


are 22 


10 and 10 are 20 


11 and 10 are 21 


12 and 10 are 22 


13 and 10 


are 23 


10 and 11 are 21 


11 and 11 are 22 


12 and 11 are '23 


13 and 11 


are 24 


10 and 12 are 22 


11 and 12 are 23 


12 and 12 are 24 


13 and 12 


are 25 



Question. — Art. 17. What is the prooess called by which we find the sum 
of several numbers 7 
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2. How many are 2 and 3? 2 and 5? 2 and 7? 2 and 97 
2 and 4? 2 and 2? 2 and 8? 2 and 6? 

3. How many are 3 and 3 ? 3 and 5 ? 3 and 7 7 3 and 
9? 3 and 4? 3 and 6? 3 and 8? 3 and 3? 

4. How many are 4 and 3 ? 4 and 5 ? 4 and 8 ? 4 and 
97 4andl? 4 and 2? 4 and 4? 4 and 7? 

5. How many are 5 and 3 ? 5 and 47 5 and 7 7 5 and 
87 5and97 5and27 5and5r 5and67 5andl7 

6. How many are 6 and 2 7 6 and 4 7 6 and 37 6 and 5 7 

6 and 77 6 and 97 6 and 17 6 and 67 6 and 87 

7. How many are 7 and 3 7 7 and 5 7 7 and 77 7 and 67 

7 and 87 7 and 97 7 and 27 7 and 47 7 and 107 

8. How many.are 8 and 2 7 8 and 4 7 8 and 5 7 8 and 7 7 
8and97 8and87 8andl7 8and37 8and67 

9. How many are 9 and 17 9 and 37 9 and 57 9 and 47 
9 and 67 9 and 87 9 and 97 9 and 27 

10. James had 4 apples, Samuel gave him 5 more, and John 
gave him 6 ; how many had he in all 7 

11. Gave 7 dollars for a barrel of flour, 5 dollars for a hun- 
dred weight of sugar, and 8 dollars for a tub of butter ; what 
did I give for the whole 7 

12. Paid 5 dollars for a pair of boots, 12 dollars for a coat, 
and 6 dollars for a vest ; what was the whole cost 7 

13. Oaye 25 cents for an arithmetic, and 67 for a geography ; 
what was the cost of both 7 

Illustration. — We may divide the cents into tens and units. 
Thus, 25 equals 2 tens and 5 units ; 67 equals 6 tens and 7 
units ; 2 ten^ and 6 tens are 8 tens ; and 5 units and 7 units are 
12 units, or 1 ten and 2 units ; 1 ten and 2 units added to 8 
tens make 9 tens and 2 units, or 92. Therefore the arithmetic 
and geography cost 92 cents. 

14. On the fourth of July 20 cents were given to Emily, 15 
cents to Betsey, 10 cents to Benjamin, and none to Lydi&; 
what did they all receive? 

15. Bought four loads of hay ; the first cost 15 dollars, the 
second 12 doUars, the third 20 dollars, and the fourth 17 dol- 
lars ; what was the price of the whole 7 

16. Grave 55 dollars for a horse, 40 dollars for a wagon, and 
17 dollars for a harness ; what did they all cost 7 

17. Sold 3 loads of wood for 17 dollars, 6 tons of timber for 
19 dollars, and a pair of oxen for 60 dollars ; what sum did I 
receive 7 

2# 
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Awr, 18« From the solution of the preceding questions^ the 
learner will perceive, that 

Addition is the process of finding the sum of two or more 
numbers. The result obtained, is called their amount. 

Addition is commonly represented by this character, -f-, which 
signifies plus, or added to. The expression 7-}- 5 is read, 7 plus 
6, or 7 added to 5. 

This character, =r, is called the sign of equality, and signifies 
eqtial to. The expression 7+5=12 is read, 7 plus 5, or 7 
added to 5, is equal to 12. 

Exercises fob the Slate. 

Abt. 19« The method of operation when the numbers are 
large, and the sum of each column is less than 10. 

Ex. 1. A man bought a watch for 42 dollars, a coat for 16 
dollars, and a set of maps for 21 dollars ; what did he pay for 
the whole 7 Ans. 79 doUars. 

opEBinoN. Having arranged the numbers so that 

Dollars. all the units of the same order shall stand 

42 in the same column, we first add the col- 

1 6 nmn of units ; thus, 1 and 6 are 7, and 2 

2 2 ^ Q-^ ^ (units) , and write down the amount 
under the column of units. We then add 

Amount 7 9 the column of tens ; thus, 2 and 1 are 3, 

and 4 are 7 (tens) , which we write under 
the column of tens, and thus find the amount of the whole to be 79 
dollars. 

Art. 20* First Method of Proof. — Begin at the top and 
add the columns downward in the same manner as they were 
before added upward, and if the two sums agree the work is pre- 
sumed to be right. 

The reason of this proof is, that, by adding downward, the 
order of the fibres is inverted ; and, therefore, any error made 
in the first addition would probably be detected in the second. 

Note. — This method of proof is gODerally used in business. 



Questions. — Art. 18. What is addition? What is the sign of addition, 
and what does it signify 7 What is the sign of equalityi and what does it 
signify? — Art. 19. How are numbers arranged for addition? Which col- 
nmn mast first be added? Why? Where do you place its sum? Where 
must the sum of each column be placed ? What is the whole sum called ? 
— Art. 20. How is addition proved ? What is the reason for this method of 
proof? Is this method in common use ? 
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"Fhfhumm 


TOR PbaCTIGX. 




2. 


3. 


4. 


6. 


MOes. 

151 
212 
321 


Vorlongab 

234 
423 
321 


Pmyt. 

472 
315 
102 


Weeki. 

121 
616 
361 



Ana. 6 84 

6. What is the sum of 231, 114, and 324 ? Am. 669. 

7. Required the sum of 235, 321, and 142. 

8. What is the sum of 11, 22, 505, and 461 ? 

9. Sold twelve ploughs for 104 dollars, two wagons for 214 
dollars, and one chaise for 121 dollars ; what was the amount 
of the whole? 

10. A drover bought 125 sheep of one man, 432 of another, 
and of a third 311 ; how many did he buy ? 

Abt. 21* Method of operation when the sum of any column 
is equal to or exceeds 10. 

Ex. 1. I have three lots of wild land ; the first contains 246 
acres, the second 764 acres, and the third 918 acres. I wish to 
know how many acres are in the three lots. Ans. 1928 acres. 

opxiuTioN. Having arranged the numbers as in 

Acres. the preceding examples, we first add 

2 4 6 the units ; thus, 8 and 4 are 12, and 6 

7 5 4 are 18 units, equal 1 ten and 8 units. 

918 ^^ write the 8 units under the column 

of units, we carry or add the 1 ten to 

Amount 19 2 8 the column of tens ; thus, 1 added to 

1 makes 2, and 6 are 8, and 4 are 12 
(tens), equal to 1 hundred and 2 tens. We write the 2 tens under 
the column of tens, and add the 1 hundred to the coluQin of hun- 
dreds ; thus, 1 added to 9 makes 10, and 7 are 17, and 2 are 19 
(hundreds) , equal to 1 thousand and 9 hundreds. We write the 9 
under the column of hundreds ; and there being no other column to 
be added, we set down the 1 thousand in thousands' place, and find 
the amount of the several numbers to be 1928. 

Note.— A more concise way, in practice, is to omit calling the name 
of each figure as added, and name only results. 

Questions. — Art. 21. When the sum of any coltimn exceeds ten, where 
are the units written? What is done with the tens ? Why do you oarry, or 
add, one for eVery 10 ? How is the sum of the last column written ? 
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Abt. 22. From the preceding examples and illustrations in 
addition, we deduce the following general 

Rule. — Write the numbers so that all the figures of the same order 
shall stand in the same column. 

Add, upward, all the figures in the column of units, and, if the 
amount be less than ten, write it underneath. But, if the amount be 
ten or more, write down the unit figure only, and aad in the figure 
denoting the ten or tens with the next column. 

Proceed in this way with each column, until all are added, observ- 
ing to write down the whole amount of the last column. 

Art. 23* Second Method of Proof. — Separate the numbers 
to be added into two parts, by drawing a horizontal line between 
them. Add the numbers below the line, and set down their sum. 
Then add this sum and the number, or numbers, above the line 
together; and, if their sum is equal to the first amount, the work 
is presumed to be right. 

The reason of this proof depends on the principle, That the 
sum of all the parts into which any number is divided is equal 
to the whole. 

E x amples for Fraotioe. 





2. 


2. 




8. 


3. 


opnuLnoN. 

526 


ophutxon asd phooi 

526 


'. < 
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241 241 




317 
629 
132 






532 
207 
913 






317 
529 
132 


532 
207 
913 


Ans. '. 


1504 

First am't 1 5 4 


Ans. 


1893 

Fiistam'tl89 3 






978 




• 


1652 






Ans. 15 04 






Ans. 18 9 3 


4. 


5. 


6. 


7. 


8. 


9. 


Dollars. 

11 


Mllea. 
47 


Pounds. 

127 


Rods. 

678 


Inches. 

789 


Feet. 

1769 


23 


87 


896 


971 


478 


7895 


97 


58 


787 


147 


719 


7563 


8« 


83 


456 


716 


.9 3 7 


8765 


217 


275 


1766 2512 


2923 


25992 



Questions. — Art 22. What is the general rule for addition? — Art. 23. 
What is the second method of proving addition ? What is the reason of this 
method of proof? 
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10. 

Oanoes. 

876 
376 
715 
678 
910 



11. 

Drams. 

789 
567 
743 
435 

678 



12. 

Cents. 

123 
478 
716 
478 
127 



13. 

Eagles. 

471 
617 

871 
317 
899 



14. 

Degrees. 

1234 
3456 
6544 
7891 
8766 



15. 

Peet. 

78956 
37667 
12345 
67890 
78999 
13579 



16. 

Indies. 

71678 
12345 
67890 
34567 
89012 
78917 



17. 

Hours. 

71123 
45678 
34680 
56777 
67812 
71444 



18. 

Minutes. 

98765 
12345 
67111 
33333 
71345 
99999 



19. 

Days. 

17875897 

7167512 

876567 

98765 

7896 

789 

. 78 

7 



20. 

Years. 

789567 

7613 

123123 

70071 

475 

1069 

874176 

761 



21. 

Months.- 

37 

1378956 

7 00714 

367 

76117 

4 6117 7 9 

9171 

131765 



22. 

Hogsheads. 

30176 
31 

8aoi 

11 

9911 

89120 

710 

4 3 25 



23. Add 1001, 76, 10078, 15, 8761, 7, and 1678, 

24. Add 49, 761, 3756, 8, 150, 761761, and 18. 

25. Eequired the sum of 3717, 8, 7, 10001, 58, 18, and 5. 

26. Add 19, 181, 5, 897156, 81, 800, and 71512. 

27. What is the sum of 999, 8081, 9, 1567, 88, 91, 7, and 
878? 

28. Add 71, 18765, 9111, 1471, 678, 9, 1446, and 71. 



29. Add 51, 1, 7671, 89, 871787, 61, and 70001. 
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30. What is the sum of 71, 8956, 1, 785, 587, a;id 76178? 

31. Add 9999, 8008, 8^ 81, 4777, and 516785. 

32. Add 5, 7, 8911, 467, 47895, and 87. 

33. Add 123456, 71, 8005, 21, and 716787. 

34. Add 47, 911111, 717, 81, 88767, and 56. 

35. What is the sum of 71, 8899, 4, 7111, and 678679 7 

36. Add 81, 879, 41, 76789, 42, 1, and 78967. 

37. Add 917658, 75, 876789, 46, and 8222. 

38. Add 91, 76756895, 76, 14, 3, and 76378. 

39. Add 10, 100, 1000, 10000, 100000, and 1000000. 

40. What is the sum of 9, 99, 99, 1111, 8000, and 6 ? 

41. Add 41, 7651, 7678956, 43, 15, and 6780. 

42. Add 1234, 7891, 3146751, 27, 9, and 5. 

43. What is the sum of 19, 91, 1, 1, 1478, 1007, and 46 ? 

44. Add four hundred seventy-six, seventy-one, one hundred 
five, and three hundred eighty-seven. 

45. Add fifty-six thousand seven hundred eighiy-five, seven 
hundred five, tlurty-six, one hundred seventy thousand and one, 
and four hundred seven. 

46. Add fifty-six thousand seven hundred eleven, three thou- 
sand seventy-one,'four hundred seventy-one, sixty-one, and three 
thousand and one. 

47. What is the sum of the following numbers : seven hun- 
dred thousand seven hundred one, seventeen thousand nine, one 
million six hundred thousand seven hundred six, forty-seven 
thousand six hundred seventy-one, seven thousand forty-seven, 
four hundred one, and nine ? 

48. Gave 73 dollars for a watch, 15 dollars for a cane, 119 
dollars for a horse, 376 dollars for a carriage, and 7689 dollars 
for a house ; how much did they all cost ? ^ 
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49. In an orchard, 15 trees bear plnms, 73 trees bear apples, 
29 trees bear pears, and 14 trees bear cherries ; how many trees 
are there in the orchard ? 

50. The hind quarters of an ox weighed 375 pounds each, the 
fore 'quarters 315 pounds, each; the hide weighed 96 pounds, 
and the tallow 87 pounds. What was the whole weight of the 
ox? 

51. A man bought a farm for 1728 dollars, and sold it so as 
to gain 375 dollars ; how muc& did he sell it for ? 

52. A merchant bought five pieces of cloth. For the first he 
gave 376 dollars, for the second 198 dollars, for the third 896 
dollars, for the fourth 691 dollars, and for the fi^ 96 dollars. 
How much did he give for the whole ? 

53. A merchant bought five hogsheads of molasses for 375 
dollars, and sold it so as to gam 25 dollars on each hogshead ; 
for how much did he sell it ? 

54. John Smith's farm is worth 7896 dollars ; he has bank 
stock valued at 369 dollars, and he has in cash 850 dollars. 
How much is he worth ? 

55. Kequired the number of inhabitants in the New England 
States. By the census of 1850 there were in Maine 583,169, 
in New Hampshire 317,976, in Massachusetts 994,514, in 
Rhode Island 147,545, in Connecticut 370,792, and in Ver- 
mont 314,120. 

56. Required the number of inhabitants in the Middle States, 
including the District of Columbia. In 1850 there were in 
New York 3,097,394, in New Jersey 489,555, in Pennsylvania 
2,311,786, in Delaware 91,532, in Maryland 583,034, and in 
the District of Columbia 51,687. 

57. Required the number of inhabitants in the Southern States. 
In 1850 tiiere were in Virginia 1,421,661, in North Carolina 
869,039, in South Carolina 668,507, in Georgia 906,185, and 
in Florida 87,445. 

58. Required the number of inhabitants in the South- Western 
States. In 1850 there were in Alabama 771,623, in Mississippi 
606,526, in Louisiana 517,762, in Texas 212,592, in Arkansas 
209,897, and in Tennessee 1,002,917. 

59. Required the number of inhabitants in the North- Western 
States and Territories. In 1850 there were in Missouri 682,044, 
in Kentucky 982,405, in Ohio 1,980,329, in Indiana 988,416, 
in Illinois 851,470, in Michigan 397,654, in Wisconsin 305,391, 
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in Iowa 192,214, in California 92,597, and in the Territories 
92,298. 

Abt. 24« Method of adding two or more columns at a single 
operation. 

Ex. 1. Washington lived 68 years i John Adams, 91 years 
Jefferson, 83 years ; Madison, 85 years. What is tiie sum of 
the years they all lived ? Ans. 327, 

OPEBATION. 

o o Beginning with the number last written 

^ ^ down, we add the units and tens, thus : 85 

91 and 3 equal 88, and 80 equal 168, and 1 

8 8 equal 169, and 90 equal 259, and 8 equal 

8 5 267, and 60 equal 327, the sum sought. 

In like manner may be added more tiban 



Amount 3 2 7 two columns at one operation. 

Note. — The examples that follow can be performed as the above, or 
by the common method, or by both, as the teacher may advise. 

2. 3. 4. 5. 6. 



Ounces. 


Tuda. 


Feet. 


Inches. 


Ghaldrons. 


1234 


2345 


3456 


7891 


5678 


5678 


678» 


7891 


1356 


3215 


9012 


1023 


3456 


7891 


6789 


3456 


4456 


7891 


2345 


3214 


7890 


7890 


3456 


6789 


1234 


1345 


1234, 


7890 


1234 


3789 


6789 


5678 


1378 


5678 


1379 


3216 


9012 


8123 


9123 


9008 


7890 


3456 


4567 


4567 


1071 


1030 


7890 


8912 


8912 


7163 


7055 


1345 


8456 


3456 


6781 


5678 


6789 


7891 


7812 


1780 


1234 


34 5 6 


3456 


3456 


3007 


5678 


7890 


7891 


7812 


5617 


9001 


5 6,7 8 


3783 


3713 


4456 


2 34 5 


9012 


1237 


7891 


3456 


6789 


3456 


7891 


1357 


7891 


1030 


7890 


1007 


9009 


3070 


7816 


1234 


5670 


. 8765 


4567 


1781 


5678 


1234 


4321 


3456 




'■■■ ,' - 
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^ni. SUBTRACTION. 

Mental Exercises. 

Art. 25. When it is required to find the difference between 
two numbers, the process is called Siibtraction. The operation 
is the reverse of addition. 

Ex. 1. John has 7 oranges, and his sister but 4; how manj 
more has John than his sister ? 

Illustration. — We first inquire what number added to 4 
will make 7. From addition we learn that 4 and 3 are 7 ; con- 
sequently, if 4 oranges be taken from 7 oranges, 3 will remain, 
Hence John has 3 oranges more than his sister. 

subtraction table. 



1 frmn 1 leaves 


2 from 2 leaves 


3 fh)m 3 leaves 


4' from 4 leaves 


1 firom 2 leaves 1 


2 fh>m 3 leaves 1 


8 fhnn 4 leaves 1 


4 from 6 leaves 1 


1 flrom 3 leaves 2 


2 from 4 leaves 2 


3 from 5 leaves 2 


Strata 6 leaves 2 


1 from 4 leaves 3 


2 from 5 leaves 3 


3 fh)m 6 leaves 3 


4 from 7 leaves 3 


1 from 5. leaves 4 


2 from 6 leaves 4 


3 fVom 7 leaves 4 


4 from 8 leaves 4 


1 from 6 leaves 5 


2 from 7 leaves 5 


3 from 8 leaves 5 


4 from 9 leaves 5 


1 from 7 leaves 6 


2 from 8 leaves 6 


3 from 9 leaves 6 


4 from 10 leaves 6 


1 fi-om 8 leaves 7 


2 from 9 leaves 7 


3 from 10 leaves 7 


4 from 11 leaves 7 


1 from 9 leaves 8 


2 from 10 leaves 8 


3 from 11 leaves 8 


4 from 12 leaves 8 


1 from 10 leaves 9 


2 from 11 leaves 9 


3 from 12 leaves 9 


4 from 13 leaves 9 


1 from 11 leaves 10 


2 from 12 leaves 10 


3 from 18 leaves 10 


4 from 14 leaves 10 


1 from 12 leaves 11 


2 from 13 leaves 11 


3 from 14 leaves 11 


4 from 15 leaves 11 


1 from 13 leaves 12 


2 from 14 leaves 12 


3 from 15 leaves 12 


4 from 16 leaves 12 


5 from 6 leaves 


6 from 6 leaves 


7fi:om 7 leaves 


8 ih>m 8 leaves 


5 from 6 leaves 1 


6 firom 7 leaves 1 


7 from 8 leaves 1 


8 flrom 9 leaves 1 


5 from 7 leaves 2 


6 from 8 leaves 2 


7 from 9 leaves 2 


8 from 10 leaves 2 


5 from 8 leaves 3 


6 from 9 leaves 3 


7 Crom 10 leaves 3 


8 from 11 leaves 3 


5 from 9 leaves 4 


6 from 10 leaves 4 


7 from 11 leaves 4 


8 from 12 leaves 4 


5 from 10 leaves 5 


6 from 11 leaves 5 


7 from 12 leaves 5 


8 from 13 leaves 5 


5 from 11 leaves 6 


6 from 12 leaves 6 


7 from 13 leaves 6 


8 from 14 leaves 6 


6 from 12 leaves 7 


6 firom 13 leaves 7 


7 from 14 leaves 7 


8 from 15 leaves 7 


5 from 13 leaves 8 


6 from 14 leaves 8 


7 from 15 leaves 8 


8 from 16 leaves 8 


5 frt>m 14 leaves 9 


6 from 15 leaves 9 


7 from 16 leaves 9 


8 from 17 leaves 9 


6 from 15 leaves 10 


6 from 16 leaves 10 


7 from 17 leaves 10 


8 from 18 leaves 10 


6 from 16 leaves 11 


6 from 17 leaves 11 


7 from 18 leaves 11 


8 from 19 leaves 11 


5 from 17 leaves 12 


6 from 18 leaves 12 


7 from 19 leaves 12 


8 from 20 leaves 12 


9 flpom 9 leaves 


10 fhim 10 leaves 


11 from 11 leaves 


12 from 12 leaves 


9 from 10 leaves 1 


10 from 11 leaves 1 


11 from 12 leaves 1 


12 from 13 leaves 1 


9 fh)m 11 leaves 2 


10 Arom 12 leaves 2 


11 fh)m 13 leaves 2 


12 from 14 leaves 2 


9 from 12 leaves 3 


10 from 13 leaves 3 


11 from 14 leaves 3 


12 from 15 leaves 3 


9 frvm 13 leaves 4 


.10 from 14 leaves 4 


11 from 15 leaves 4 


12 from 16 leaves 4 


9 from 14 leaves 5 


10 fh>m 15 leaves 5 


11 f]*om 16 leaves 5 


12 from 17 leaves 5 


9 from 15 leaves 6 


10 from 16 leaves 6 


11 from 17 leaves 6 


12 from 18 leaves 6 


9 from 16 leaves 7 


10 from 17 leaves 7 


11 from 18 leaves 7 


12 from 19 leaves 7 


9 from 17 leaves 8 


10 from 18 leaves 8 


11 from 19 leaves 8 


12 from 20 leaves 8 


9 from 18 leaves 9 


10 from 19 leaves 9 


11 from 20 leaves 9 


12 from 21 leaves 9 


9 from 19 leaves 10 


10 from 20 leaves 10 


11 from 21 leaves 10 


12 from 22 leaves 10 


9 from 20 leaves 11 


10 from 21 leaves 11 


11 from 22 leaves 11 


12 from 23 leaves 11 


9 from 21 leaves 12 


10 from 22 leaves 12 


11 from 23 leaves 12 


12 from 24 leaves 12 



Questions. — Art. 25. What do«B gubtraotion teaoh ? Of what is it ths 
r«rarss? 



i 
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2. Thomas had five oranges, Und gave two of them to John* 
how many had he left ? 

3. Peter had six marbles, and gave two of them to Samuel , 
how many had he left ? 

4. Lydia had four cakes ; having lost one, how many had she 
left? 

5. Daniel, having eight cents, gives three to Mary; how 
many has he left ? 

6. Benjamin had ten nuts ; he gave four to Ja.ne, and three 
to Emily; how many had he left? 

7. Moses gives eleven oranges to John, and eight to Enoch ; 
how many more has John than Enoch ? 

8. Paid seven dollars for a pair of boots, and two dollars for 
shoes ; how much did the boots cost more than the shoes ? 

9. How many are 4 less 2 ? 4 less 1 ? 4 less 4? 

10. How many are 4 less 3 ? 5 less 1 ? 5 less 5 ? 

11. How many are 5 less 2 ? 5 less 3 ? 5 less 4 ? 

12. How many are 6 less 1 ?• 6 less 2 ? 6 less 4? 6 less 5 ? 

13. How many are 7 less 2? 7 less 3? 7 less 4? 7 less 6? 

14. How many are 8 less 6? 8 less 5 ? 8 less 2? 8 less 4? 

8 less 1? 

15. How many are 9 less 2? 9 less 4? 9 less 5 ? 9 less 7? 

9 less 3 ? 

16. How many are 10 less 8? 10 less 7 ? 10 less 5 ? 10 
less 3? 10 less X? 

17. How many are 11 less 9? 11 less 7? 11 less 5? 11 
less 3? 11 less 4? 

18. How many are 12 less 10 ? 12 less 8 ? 12 less 6 ? 12 
less 4 ? 12 less 7 ? 

19. How many are 13 less 11 ? 13 le^s 10 ? 13 less 7 ? 
13 less 9? 13 less 5? 

20. How many are 14 less 11 ? 14 less 9 ? 14 less 8 ? 14 
less 6 ? 14 less 7 ? 14 less 3 ? 

21. How many are 15 less 2 ? 15 less 4 ? 15 less 5 ? 15 
less 7? 15 less 9? 15 less 13? 

22. How many are 16 less 3 ? 16 less 4 ?' 16 less 7 ? 16 
less 9? 16 less 11? 16 less 15? 

23. How many are 17 less 1 ? 17 less 3 ? 17 less 5 ? 17 
less 7? 17 less 8? 17 less 12? 

24: How many are 18 less 2 ? 18 less 4 ? 18 less 7 ? 18 
less 8? 18 less 10? 18 less 12? 

25. How many are 19 less 1 ? 19 less 3 ? 19 less 5 ? 19 
less 7 ? 19 less 9 ? 19 less 16 ? 
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26. How many are 20 less 5^ 20 less 8 7 20 less 9 ? 20 
less 12? 20 less 15? 20 less 19? 

27. Bought a horse for 60 dollars, and sold him for 90 dol- 
lars; how much did I gain? 

Illustration. — We may divide the two prices of the horse 
into tens, and subtract the greater from the less. Thus 60 
equals 6 tens, and 90 equals 9 tens ; 6 tens &om 9 tens leave 3 
tens, or 30. Therefore I gained 30 dollars. 

28. Sold a wagon for 70 dollars, which cost me 100 dollars ; 
how much did I lose ? 

29. John travels 30 miles a day, and Samuel 90 miles ; what 
is the difference ? 

30. I have 100 dollars, and after I shall have given 20 to 
Benjamin, and paid a debt of 30 dollars to J. Smith, how many 
dollars have I left? 

- 31. John Smith, Jr., had 170 dollars; he gave his oldest 
daughter, Angeline, 40 dollars, his youngest aaughter, Mary, 
50 dollars, his oldest son, James, 30, and his youngest son, 
William, 20 dollars ; he also paid 20 dollars for his taxes ; ^ 
how many dollars had he remaining? 

Abt. 36t The pupil, having solved the preceding questions, 
will perceive, that 

Subtraction is the taking of one number &om another to find 
the difference. 

When the two numbers are unequal, the lai^er is called the 
MiTtuend, and the less number the Suhtrahend, The answer, 
or number found by the operation, is called the DifferencCf or 
Bemainder. 

Note. — The words minuend and subtrahend are derived from two Latin 
words ; the former from mintLendumt which signifies to be diminished or 
ffUKfe lessy and the latter from subtrdhendum, which means to be sub- 
traded or taken away. 

Art. 27. Signs. — Subtraction is denoted by a short hori- 
zontal line, thus — , signifying minus j or less. It indicates that 
the number following is to be taken from the one that precedes ' 
it. The expression 6 — 2 = 4 is read, 6 minus, or less, 2 is 
equal to 4. 

Questions. — kx^ 26. What is sabtraction ? What is the greater number 
Oblled? What is the less number called? What the answer? — Art. 27. 
What is the sign of subtraction ? What does it signify and indicate 7 
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EXEBCISES Fgp. THE SlATE. 

Art. 28 1 Method of operation, when the numbers are large 
and each figure in the subtrahend is less than the figure above it 
in the minuend. 

Ex. 1. Let it be required to take 245 from 468, and to find 
their difference. Ans. 223. 

^ „„. 'We place the less number under the 

Minuend 4 6 8 greater, units under units, tens under 

Q l^+ 1^ A o Afk tens, &c., and draw a line below them. 

BuDtranena z^o ^^ ^^^^^ ^^^ ^^ ^^^ ^jg^^^ ^^^^ ^^^ 

Kemainder 2 2 3 ^J^ ^ ^^^^ ^^^^ ^ ^^** ^®^^® ^ ^^^t 

and write the 3 in units' place below. 

We then say, 4 tens from 6 tens leave 2 tens, and write the 2 in 
tens' place below ; and proceed with the next figure, and say, 2 hun- 
dreds from 4 hundreds leave 2 hundreds, which we write in hun- 
dreds' place below. We thus find the difference to be 223. 

Aet. 29. First Method of Proof. — Add the remainder and 
the subtrahend together, and their sum will be equal to the 
minuend, if the work is right. 

^ GThis method of proof depends on the principle. That the greater 
of any two numbers is equal to the less added to the difference 
betiveen them. 

Examples fob Practice. 

Zi» /k» O. o. 

OPERATION. OPERATION AND PROOF. OPERATION. OPERATION AND PROOF. 

Minuend 547 -547 986 986 

Subtrahend 235 235' 763 763 



Bemainder 312 


312 


223 




223 






Mm. 547 




Min. 


986 




4. 


5. 


6. 




7. 


From 


684 


735 


864 




948 


T^e 


462 


523 


651 




746 



8. A farmer paid 539 dollars for a span of fine horses, and 
sold them for 425 dollars ; how much did he lose ? 

9. A fkrmer raised 896 bushels of wheat, and sold 675 bushels 
of it ; how much did he reserve for his. own use? 



Questions. — Art. 28. How are nuknben arranged for snVtraction ? AVhere 
do you begin to subtract ? Why ? Where do you write the difference ? — 
Art. 29. "VHiat is the first method of proving subtraction 7 What is the reason 
of this proof, or on what principle does it depend ? 
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10. A gentieman gave his son 3692 dollars, and his daughter 
1212 dollars less than his son ; how much did his daughter re- 
ceive ? 

Art. 30* Method of operation when any figure in the sub- 
trahend is greater than the figure above it in the minuend. 

Ex. 1. If I have 624 dollars, and lose 342 of them, how 
many remain 7 Ans. 282. 

opBBATios. We first take the 2 units from the 4 units, 
Minuend 6 2 4 and find the difference to be 2 units, which we 
Subtrahend 3 4 2 write under the figure subtracted. "We then 
T> • J o Q o proceed to take the 4 tens from the 2 tens 
Kemamder ZbZ above it ; but we here find a difficiUty, since 
the 4 is greater than 2, and cannot be subtracted &om it. We there- 
fore add 10 to the 2 tens, which makes 12 tens, and then subtract 
the 4 from 12, and 8 tens remain, which we write below. Then, to 
compensate for the 10 thus added to the 2 in the minuend, we add 
one to the 3 hundreds in the next higher place in the subtrahend, 
which makes 4 hundreds, and subtract the 4 from 6 hundreds, and 
2 hundreds remain. The remainder, therefore, is 282. 

The reason of this operation depends upon the self-evident truth, 
That, if any two numbers are equally increased^ their difference remains 
the same. In this example 10 tens, equal to 1 hundred, were added 
to the 2 tens in the upner number, and 1 was added to the 2 hun- 
dreds in the lower numoer. Now, since the 3 stands in the hun- 
dreds' place, the 1 added was in fact 1 hundred. Hence, the two 
niunbers being equally increased, the difference is the same. 

Note. — This addition of 10 to the minuend is sometimes called bor' 
roiring 10, And the addition of 1 to the subtrahend is called carrying 1. 

Abt. 31* From the preceding examples and illustrations in 
subtraction, we deduce the following general 

Rule. — Place the less number under the greater, so that units of the 
same order shaU stand in the same column. 

Commencing at the right hand, subtract each figure of the subtra- 
hend from the figure above it. 

If any figure of the subtrahend is larger than the figure above it 
in the minuend, add 10 to that figure of the minuend before subtracting, 
and then add 1 to the next figure of the subtrahend, 

■ 

Questions. — Art. 30. How do you proceed when a figure of the subtra- 
hend is larger than the one. above it in the minuend ? How do you compen- 
sate for the 10 which is added to the minuend ? What is the reason for this 
addition to the minuend and subtrahend ? How does it appear that the 1 
added to the subtrahend equals the 10 added to the minuend ? What is the 
addition of 10 to the minuend sometimes called ? The addition of 1 to the 
subtrahend ? — Art. 31. What is the general rule for subtraction ? 

3* 
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Abt. 32* Second Method of Proof. — Subtract the remain- 
der or difference from the minuend, and the result will be like 
the subtrahend if the work is right. 

This method of proof depends on the principle, That the 
smaller of any two numbers is equal to the remairuier obtainea 
by subtracting their differerice from the greater. 



EXAMPLISS FOB PRACTICE. 



2. 



2. 



3. 



3. 



OPSRATION. OPSRATION i.ND PBOOF. OPERATION. OPERATION AND PROOF. 



Minuend 3 7 6 
Subtrahend 16 7 



Eemainder 2 9 



376 
167 

209 
Sub. 16 7 



531 

389 

142 



531 

389 

142 

Sub. 3 8 9 



4. 

Tons. 

From 9 7 8 
Take 19 9 



Ajis. 7 79 



5. 

GaUons. 

67158 
14339 

52819 



6. 

Fecks. 

14711 
9197 

5514 



7. 

Veet. 

100000 
90909 

9091 



8. 

Miles. 

From 6 7 8 9 5 
Take 19 9 9 9 



9. 

Dollars. 

456798 
190899 



10. 

liinntes. 

765321 

177777 



11. 

Seconds. 

555555 

177777 



12. 

Rods. 

From 100200300400500 
Take 90807060504030 



13. 

Acres. 

1000000000000 
999999999999 



14. From 671111 take 199999. 

15. From 1789100 take 808088. 

16. From 1000000 take 999999. 

17. From 9999999 take 1607. 

18. From 6101507601061 take 3806790989. 



QiTESTiONS. — Art. 32. What is the second method of proving subtraotion 7 
What is the reason for this method of proof, or on what principle does it 
depend ? 
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19. From 8054010657811 take 76909748598. 

20. From 7100071641115 take 10071178. 

21. From 501505010678 teke 794090589. 

22. Take 99999999 from 100000000. 

23. Take 41111111 from 500000000. 

24. Take 1234567890 from 9987654321. 

25. From 800700567 take 1010101. 

26. Take twenty-ifive thousand twenty-five from twenty-five 
millions. 

27. Take nine thousand ninety-nine from ninety-nine thou- 
sand. 

28. From one hundred one millions ten thousand one hundred 
one take ten millions one hundred one thousand and ten. 

29. From one million take nine. 

30. From three thousand take thirty-three. 

31. From one hundred miUions take five thousand. 

32. From 1,728 dollars, I paid 961 dollars; how many re- 
main 7 

33. Our national independence was declared in 1776 ; how 
many years from that period to the close of the last war with 
Great Britain, in 1815 ? 

34. The last transit of Venus was in 1769, and the next will 
be in 1874 ; how many years will intervene ? 

Ans. 105 years. 

35.* The State of New Jersey contains 6851 square miles, and 
Delaware 2120. How many more square miles has the former 
State than the latter ? 

36. In 1840 the number of inhabitants in the United States 
was 17,069,453, and in 1850 it was 23,191,876 ; what was the 
increase ? 

J 7. In 1850 there were raised in the State of Ohio 56,619,608 
lels of com, and in 1853, 73,436,690 bushels ; what was the 
increase ? 

38. By the census of 1850, 13,121,498 bushels of wheat were 
raised in New York, and 15,367,691 bushels in Pennsylvania; 
how many bushels in the latter State more than in the former 7 
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FIRST OPBRATTON. 

Dollars. 



SECOND OPBBATION. 

Dollars. 



Minuend 7 6 7 Minuend 



767 



39y The city of New York owes 13,960,856 dollars, and 
Boston owes 7,779,855 dollars ; how much more does New York 
owe than Boston ? 

40. From five hundred eighty-one thousand take three thou- 
sand and ninety-six. 

41. It was ascertained by a transit of Venus, June 3, 1769, 
that the mean distance of the earth from the sun was ninety-five 
millions one hundred seventy-three thousand one hundred twenty- 
seven miles, and that the mean distance of Mars from the sun 
was one hundred forty-five millions fourteen thousand one hun- 
dred forty-eight miles. Required the difference of their distances 
from the sun. 

Abt. 33. Method of subtracting when there are two or more 
subtrahends. 

Ex. 1. A dian owing 767 dollars, paid at one time 190 dol- 
lars, at another time 131 dollars, at another time 155 dollars ; 
how much did he then owe 1 Ans. 291 dollars. 

In the first op- 
eration, the several 
subtrahends, hay-» 
ing been properly 
placed, are added 
for a single subtra- 
fiendj to be taken 
from the minuend. 
In the second, the 
subtrahends are 
subtracted^ as they 
are added, at one operation, thus : beginning with units, 5 and 1 equal 

6, which from 7 units leaves 1 unit ; passmg to tens, 5 and 9 and 3 
equal 17 tens ; reserving the left-hand figure to add in with the 
figures of the subtrahends in the nezt column, the right-hand figure, 

7, being larger than 6 tens of the minuend, we add 10 to the 6, and, 
subtracting, have left 9 tens ; and, passing to hundreds, we add in 
the lefb-hand figure 1 reserved from the 17 tens, and also add 1, 
equal 10 tens, to compensate for the 10 added to the minuend, and 
with the other figures, 1 and 1 and 1 equal 5 hundreds, which, taken 
from 7 hundreds, leave 2 hundreds ; and 291 as the answer sought. 

2. B. Webster owned 6,765 acres of land, and he gave to his 
oldest brother 2,196 acres, and his uncle Rollins 1,981 acres; 
how much has he left ? 

3. The real estate of James Dow is valued at 3,769 dollars, 
and his personal estate at 2,648 dollars ; he owes John Smith 
1,728 dollars, and Job Tyler 1,161 dollars; how much is Dow 
worth ? 



131 
190 
155 



(131 

Subtraliends M 9 

(155 

Subtrahend 4 7 6 Remainder 2 91 



Remainder 2 91 
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i IV. MULTIPLICATION. 

Mental Exeecises. 

Art. 34* When any number is to be added to itself several 
times, the operation may be shortened by a process called MvltU 
plication, 

Ex. 1. If a man can earn 8 dollars in 1 TV^eek, what will he 
earn in 4 weeks? 

Illustration, — It is evident, since a man can earn 8 dollars 
in 1 jreek, in 4 weeks he will earn 4 times as much, and the 
result may be obtained by addition ; thus, 8-}-8-f-8-f8 = 32; 
©r, by a more convenient process, by setting down the 8 but once, 
and multiplying it by 4, the number of times it is to be repeated ; 
thus, 4 times 8 are 32. Hence in 4 weeks he will earn 32 
dollars. 

multiplication table. 



2 tunes 1 are 


2 


3 times 1 are 


8 


2 times 2 are 


4 


3 times 2 are 


6 


2 times 3 are 


6 


3 times 3 ore 


9 


. 2 times 4 are 


8 


3 times 4 are 


12 


2 times 5 are 


10 


3 times 5 are 


16 


2 times 6 are 


12 


3 times 6 are 


18 


2 times 7 are 


14 


3 times 7 are 


21 


2 times 8 are 


16 


3 times 8 are 


24 


2 times are 


18 


3 times 9 are 


27 


2 times 10 are 


20 


3 times 10 are 


30 


2 times 11 are 


22 


3 timeb 11 are 


83 


2 times 12 are 


24 


3 times 12 are 


36 


6 times 1 are 


6 


7 times 1 are 


7 


6 times 2 are 


12 


7 times 2 are 


14 


6 times 3 are 


18 


7 times 3 are 


21 


6 times 4 are 


24 


7 times 4 are 


28 


6 times 5 are 


30 


7 times 5 are 


35 


6 times 6 are 


36 


7 times 6 are 


42 


6 times 7 are 


42 


7 times 7 are 


49 


6 times 8 are 


48 


7 times 8 are 


56 


6 times 9 are 


64 


7 times 9 are 


63 


6 times 10 are 


60 


7 times 10 are 


70 


6 times 11 are 


66 


7 times 11 are 


77 


6 times 12 are 


72 


7 times 12 are 


84 


10 times 1 are 


10 


10 times 11 are 


110 


10 times 2 are 


20 


10 times 12 are 


120 


10 times 3 are 


30 






10 times 4 are 


40 


11 times 1 are 


11 


10 times 5 are 


50 


11 times 2 are 


22 


10 times 6 are 


60 


11 times 3 are 


33 


10 times 7 are 


70 


11 times 4 are 


44 


10 times 8 are 


80 


11 times 5 are 


66 


10 times 9 are 


90 


11 times 6 are 


66 


10 times 10 are 


100 


11 times 7 are 


77 



4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 



times 
times 
times 
times 
times 
times 
times 
times 
times 
times 
times 
times 



1 are 

2 are 

3 are 

4 are 
6 are 

6 are 

7 are 

8 are 

9 are 

10 are 

11 are 

12 are 



4 
8 

12 
16 
20 
24 
28 
32 
36 
40 
44 
48 



8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8 times 
8- times 
8 times 



1 are 

2 are 

3 are 

4 are 
6are 

6 are 

7 are 
8*re 
9are 

10 are 

11 are 

12 are 



8 

16 
24 
32 
40 
48 
66 
64 
72 
80 
88 
96 



11 times 8 are 88 
11 times 9 are 99 
11 times 10 are 110 
11 times 11 are 121 
11 times 12 are 132 



12 times 1 are 12 
12 times 2 are 24 
12 times 3 are 36 



5 times 

5 times 

6 times 
6 times 
6 times 
6 times 
6 times 
6 times 

5 times 

6 times 
6 times 
6 times 



1 are 

2 are 

3 are 

4 are 
6 are 

6 are 

7 are 

8 are 

9 are 

10 are 

11 are 

12 are 



6 
10 
16 
20 
26 
30 
36 
40 
45 
50 
65 
60 



times 
9 times 
9 times 
9 times 
9 times 
9 times 
9 til 
9 til 
9 times 
9 times 
9 times 
9 times 



1 are 

2 are 

3 are 

4 are 

5 are 

6 are 

7 are 

8 are 

9 are 

10 are 

11 are 



9 
T8 
27 
36 
46 
64 
63 
72 
81 
90 
99 



12 are 108 



12 times 
12 times 
12 times 
12 times 
12 times 
12 times 
12 times 
12 times 
12 times 



4 are 
6 are 

6 are 

7 are 

8 are 

9 are 103 

10 are 120 

11 are 132 

12 are 144 



48 
60 
72 
84 
96 



QiTESTioir. — Art. 34. How may the process of adding a number to itself 
aeveral times be shortened 7 



1 
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2. What cost 5 barrels of flour at 6 dollars per barrel ? 

Illustration. — If a barrel of flour cost 6 dollars, 5 barrels 
will cost 5 times as much ; 5 times 6 are 30. Hence 5 barrels 
of flour at 6 dollars per barrel will cost 30 dollars. 

3. What cost 6 bushels of beans at 2 dollars per bushel ? 

4. What cost 6 quarts of cherries at 7 cents per quart? 

5. What will 7 quarts of vinegar cost at 12 cents per quart? 

6. What cost 9 acres of land at 10 dollars per acre ? 

7. If a pint of currants cost 4 cents, what cost 9 pints? 

8. If in 1 penny there are 4 farthings, how many in 9 pence ? 
In 7 pence? In 8 pence? In 4 pence? In 3 pence? 

9. If 12 pence make a shilling, how many pence in 3 shil- 
lings? In 6 shillings? In 7 shillings? In 9 shillings? 

10. If one pound of raisins cost 6 cents, what cost 4 pounds ? 
5 pounds? 6 pounds? 7 pounds? 8 pounds? 9 pounds? 
10 pounds ? 12 pounds ? 

11. In one acre there are four roods ; how many roods in 2 
acres? In 3 acres? In 4 acres? In 5 acres? In 6 acres? 
In 9 acres ? 

12. A good pair of boots is worth 5 dollars; what must I 
give for 5 pairs ? For 6 pairs ? For 7 pairs ? For 8 pairs ? 
For 9 pairs? 

13. A cord of good wahiut wood may be obtained for 8 
dollars; what must I give for 4 cords? For 6 cords? For 9 
cords ? 

14. What cost 4 quarts of milk at 5 cents a quart, and 8 
gallons of vinegar at 10 cents a gallon? 

15. If a man earn 7 dollars a week, how much will he earn 
in 3 weeks? In 4 weeks? In 5 weeks? In 6 wee^? In 7 
weeks? Li 9 weeks? 

16. If 1 thousand feet of boards cost 12 dollars, what cost 4 
thousand? 5 thousand? 6 thousand? 7 thousand? 9 thou- 
sand? 12 thousand? 

17. If 3 pairs of shoes buy 1 pair of boots, how many pairs 
of shoes will it take to buy 7 pairs of boots? 

18. If 5 bushels of apples buy 1 barrel of flour, how many 
bushels of apples are equal in value to 12 barrels of flour? 

19. If 1 yard of canvas cost '26 cents, what will 12 yards 
cost ? 

Illustration. — The number 25 is composed of 2 tens and 
5 units ; 12 times 2 tens are 24 tens ; and 12 times 5 units are 
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60 units, or 6 tens ; 24 tens added to 6 tens make 30 tens, or 
300. Therefore, 12 yards will cost 300 cents, or 3 dollars. 

20. In 1 pound there are 20 shillings ; how many shillings in 
3 pounds ? In 4 pounds ? In 6 pounds ? 

21. A gallon of molasses is worth 25 cents ; what is the 
value of 2 gallons? Of 3 gallons? Of 4 gallons? Of 5 
gallons ? Of 6 gallons ? Of 9 gallons ? 

22. If 1 man earn 12 dollars in 16 days, how much would 
10 men earn in the same time ? 

23. If a steam-engine runs 28 miles in 1 hour, how far will it 
run in 4 hours ? In 6 hours ? In 9 hours ? 

24. If the earth turns on its axis 15 degrees in 1 hour, how 
fer will it turn in 7 hours ? In 11 hours ? In 12 hours ? 

25. In a certain regiment there are 8- companies, in each 
company 6 platoons, and in each platoon 12 soldiers ; how many 
soldiers are there in the regiment ? 

26. If 1 man walk 7 miles in 1 hour, how far will he walk 
in 8 hours ? In 9 hours ? In 11 hours ? In 12 hours ? In 
20 hours ? In 30 hours ? 

Art. 35* The learner, haying per&rmed the foregoing ques- 
tions, will perceive that 

Multiplication is the process of taking a number as many 
times as there are units in another number. 

In multiplication three terms are employed, called the Midti" 
pLicand, the Multiplier^ and the Product, 

The multiplicand is the number to be multiplied or taken. 

The multipiier is the number by which we multiply^ and 
denotes the number of times the multiplicand is to be taken. 

The product is the result, or number produced by the multi- 
plication. 

The multiplicand and multiplier are often called factors. 

Signs. — The sign of multiplication is formed by two short 
lines crossing each other obliquely; thus, X» It shows that 
the numbers between which it is placed are to be multiplied 
together ; thus, the expression 7 X ^ = ^^ is read, 7 multiplied 
by 5 Is equal to 35. 

Questions. — Art. 35. What is maltiplication 7 What three terms are 
employed 7 What is the multiplicand 7 What is the multiplier 7 What is 
the product 7 What are the multiplicand and multiplier often called? 
What is the sign of multiplication 7 What does it show 7 



\ 
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Exercises iob, the Slate. 

Art. S6* Method of operation when the multiplier does not 
exceed 12. 

Ex. 1. Let it be required to multiply 175 by 7. 

Ans. 1225. ^ 

1 • T OPERATION. Having written the multiplier under 
Multiplicand 17 5 the unit figure of the multiplicand, we 
Multiplier 7 multiply the 5 units hj 7, obtaining 35, 

and set down the 5 units directly under 

Product 12 2 5 the 7, and reserve the 3 tens for the tens' 

column. We then multiply the 7 tens, 
by 7, obtaining 49, and, adding the 3 tens which were reserved, we 
have 62 tens, or 5 hundreds and 2 tens. Writing down the 2 tens, 
and reserving the 5 hundreds, we multiply 1 by 7 ; and, adding the 
reserved 5 hundreds, we have 12 hundreds, which we write down in 
full, and the product is 1225. 

Examples for Practice 

2 3. 4. 

Multiply 8756 4567 7896 
By 4 3 5^ 



Ans. 35024 13701 39480 

5. 6. 7. 8. 

56807 47893 61657 89765 

5 6 7 9 



284035 287358 431599 807885 

9. Multiply 767853 by 9. 

10. Multiply 876538765 by 8. 

11. Multiply 7654328 by 7. 

12. Multiply 4976387 by 5. 

13. Multiply 8765448 by 12. 

14. Multiply 4567839 by 11. 

15. What cost 8675 barrels of flour at 7 dollars per barrel ? 



Questions. — Art. 36. How must numbers be written for multiplication? 
At which hand do you begin *o multiply ? Why 7 Where do you write the 
first or right-hand figure of the product of each figure in the multiplicand ? 
Why? What is done with the tens or left-hand figure of each product? 
HoW| then, do yon prooeed when th« multiplier does not ezoeed 13 7 
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16. Wliat cost 25384 tons of hay at 9 dollars per ton ? 

17. If, on 1 page in this book, there are 2538 letters, how 
many are there on 11 pages ? 

Art. 37* Method of operation when the multiplier ex- 
ceeds 12. 

Ex. 1. Let it be required to multiply 763 by 24. 

Ans. 18312. 

opBRATioH. We write the multiplier imder the 

Multiplicand 7 6 3 multiplicand, and proceed to multiply 
Multiplier 2 4 the multiplicand by 4, the unit figure of 

the multiplier, precisely as in ^t. 36. 

3 5 2 We then, in like manner, multiply the 
15 2 6 multiplicand by the 2 tens in the mul- 

tiplier, taking care to write the first figure 

Product 18 312 obtained by this multiplication in tens' 

column, directly under the 2 of the mul- 
tiplier ; and, adding toother these par^tof products obtained by the 
two multiplications, and placed as in the operation, we have the full 
product of 763 multiplied by 24, which is 18312. 

» Art. 38. The preceding examples sufficiently illustrate the 
principle and method of multiplication; hence the following 
general 

Rule. — Write the multiplier under the multiplicand, arranging 
units under units, tens under tens, <^c, 

Multipty each figure of the multiplicand by each figure of the multi- 
plier, beginning with the tight-hand figure, toriting Ae right-hand figure 
of each product under the figure multiplied, and adding the left-hand 
figure or figures, if any, to the succeeding product. 

If the multiplier consists of more than one figure, the right-hand 
figure* of each partial product must be placed directly under the figure 
of the multiplier that produces it. The sum of the partial products 
will be the whole product required. 

Note. — When there are ciphers between the significant figures of the 
multiplier, pass over them in the operation, and multiply by the dgnifi- 
cant figures only, remembering to set the first figore of the product 
directly under the figure of the miUtiplier that produces it. 

QuEsnoirs. — Art. 37. How do you proceed when the multiplier exoeeds 
12 7 Where do you set the first figure of each partial product? Why? 
How is the true product found? — Art. 38. What is the general rule for 
multiplication ? When there are ciphers between the significant figures of 
the multiplier, how do you proceed ? 

4 
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Art. 89* Mrst Method of Proof. — Multiply the multiplier 
by the multiplicand, and if the result is like the first product, 
the work is supposed to be right. 

GThe reason of this proof depends on the principle, That, when 
ttvo or more tmmbers are rrvultiplied together y the product iJ the 
same^ whatever the order of rnuUvpLyirig them, 

Ex.2. Multiply 7895 by 56. 

OPERATION. PBOOr. 

Multiplicand 7 8 9 5 5 6 

Multiplier 5 6 7 8 9 5 

47370 280 

39475 504 



Product 442120 



44 8 
392 

Product 44212 



Note. — The common mode of proof in business is to divide the product 
by the multiplier, and, if the work is right, the quotient will be like the 
multiplicand. This mode of proof anticipates the principles of division, 
and liierefore cannot be employed without a previous knowledge of that 
rule. 

Art. 40* Second Method of Proof — Begin at the left hand 
of the multiplicand, and add together its successive figures 
toward the right till the sum obtained equals or exceeds the 
number nine. If it equals it, drop the nine, and begin to add 
again at this point, and proceed till you obtain a sum equal to, 
or greater than, nine. If it exceeds nine, drop the' nine as 
before, and carry the excess to the next figure, and then con- 
tinue the addition as before. Proceed in this way till you have 
added all the figures in the multiplicand and rejected all the 
nines contained in it, and write the final excess at the right hand 
of the multiplicand. 

Proceed in the same manner with the multiplier, and write 
the final excess under that of the multiplicand. Multiply these 
excesses together, and place the excess of nines in their product 
at the right. 

Then proceed to find the excess of nines in the product 
obtained by the original operation ; and, if the work is right, 

Questions. — Art. 39. How is multiplication proved by the first q^ethod 7 
What is the reason for this method of proof ? What is the common mode of 
proof in business 7 ~- Art. 40. What is tJie second method of proving multi- 
plication 7 
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the excess thus found will be equal to the excess contained in 
Ihe product of the above excesses of the multiplicand and multi* 
plier. 

Ex.3. 

OPKRATIOK. 

Multiplicand 12 3 4 5= 6 excess. 
Multiplier 2231= 8 excess. 



12345 48=3^ 
37035 
24690 
24690 



Product 27541695= SJ 



Proof. 



Note. — This method of proof, though perhaps soffioiently sore Ibr 
oommon purposes, is not always a test of the correctness of an operation. 
If two or more figures in the work should be transposed, or the value of 
one figure be just as much too great as another is too small, or if a nine be 
set down in the place of a cipher, or the contrary, the excess of nines will 
be the same, and still the work may not be correct Such a balance of 
errors wHl not, however, be likely to occur. 

Examples fob Practici!. 

4. 6. 
Multiply 67895 78956 
By 36 47 

407370 552692 

2 3^^5 815824 

Ans. 2444220 87109 32 

6 7 

Multiply 89325 47896 

By 901 2008 

89325 383168 

803925 957^2 

Ans. 8048182 5' 96175168 

8. What cost 47 hogsheads of molasses at 13 dollars per 
ho^ead ? 

9. What cost 97 oxen at 29 dollars each ? 



Questions. — Is this method of proof always a true test of the correotneas 
of an operation 7 What is the reason for this method of proof 7 



€ 
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10. Sold a fenn containing 367 acres, at 97 dollars per acre; 
what was the amount ? ^ 

11. An army of 17006 men receive each 109 dollars as their 
annual pay ; what is the amount paid the whole army ? 

12. If a mechanic deposit annually in the Savings Bank 407 
dollars, what will be the sum deposited in 27 years? 

13. If a man travel 37 miles in 1 day, how far will he travel 
in 365 days ? 

14. If there be 24 hours in 1 day, how many hours in 365 
days ? 

15. How many gallons in 87 hogsheads, there being 63 gallons 
in each ? ' 

16. If the expenses of the Massachusetts Legislature be 1839 
dollars per day, what will be the amount in a session of 109 
days ? 

17. If a hogshead of sugar contains 368 pounds, how many 
pounds in 187 hogsheads ? 

18. Multiply 675 by 476. 

19. Multiply 679 by 763. 

20. Multiply 899 by 981. 

21. Multiply 7854 by 1234. 

22. Multiply 3001 by 6071. 

23. Multiply 7117 by 9876. 

24. Multiply 376546 by 407091. 

25. Multiply 7001009 by 7007867, 

26. Multiply five hundred and eighty-six by nine hundred 
and eight. 

27. Multiply three thousand eight hundred and five by one 
thousand and seven. 

28. Multiply two thousand and seventy-one by seven hundred 
and six. 

29. Multiply eighty-eight thousand and eight by three thou- 
sand and seven. 

30. Multiply ninety thousand eight hundred and seven by 
one thousand and ninety-one. 

31. Multiply ninety thousand eight hundred and seven by 
nine thousand one hundred and six. 

32. Multiply fifty thousand and one by five thousand eight 
hundred and seven. 

33. Multiply eighty thousand and nine by nine thousand and 
sixteen. 
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34. Multiply forty-seven thousand and thirteen by ei^ty 
thousand eight hundred and seven. 

Abt. 41 • A COMPOSITE number is one produced by multiply- 
iog together two or more numbers greater than unity or one ; 
thus, 12 is a composite number, since it is the product of 3 'X 
4; and also 24 is a composite number, since it is the product of 
2X3X4. 

A FACTOR of any number is a name given to one of two or 
more numbers, which, being multiplied together, produce that 
number ; thus, 3 and 4 are factors of 12, since 3 X 4 = 12. 

Akt. iit To multiply by a composite number. 

Ex. 1. A merchant bought fifteen pieces of broadcloth, at 96 

dollars per piece ; how much did he pay for the whole 7 

Ans. 1440 dollars. 

The fitctors of 15 are 3 and 

n a ji ^^ • i> i • ^* Now, if we multiply the 

9 b doUs., price of 1 piece. piee of one piece by the factor 

^ 3, we get the cost of 3 pieces ; 



OPIBAnON. 



2 8 8 dolls., price of 8 pieces. ^ Sl'^^t'^-t 
Z. . 5, it is evident we obtain the 



14 4 dolls., price of 16 pieces. «»t of 15, the number of pieces 

^ ^ bought, smce 15 is equal to 5 

times 3. Hence we adopt the following 

Rule. — Multiply the multiplicand by one of the factors of the mul- 
tiplier , and the product thus obtained by another ^ and so on until each 
of the factors has been used as a multipUer. The last product will be 
the answer. 

Note. — The product of any number of factors is the same in whaterer 
order they are multiplied. Thus, 8 X 4 = 12, and 4 X 8 = 12. 

Examples fob Practics. 

2. Multiply 30613 by 25 = 5 X 5. Ans. 765325. 

3. Multiply 1469 by 84 = 7 X 12. Ans. 123396. 

4. Multiply 7546 by 81, using its factors. 

5. Multiply 7901 by 125, using its factors. 

6. In 1 mile there are 63360 inches ; how many inches in 45 
miles? 

7. If in one year there are 8766 hours, how many hours in 72 
years? 

QuxsTioirs. — Art. 41. What is a composite number ? What is a factor of 
any number ? — Art. 42. What are the factors of 15 7 How do we multiply 
by a composite number 7 Repeat the rule. In what order must the factors 
of a composite number be multiplied 7 

4* 
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8. If sound moyes 1142 feet in a second, how far will it move 
in one minute 7 

Art. 43* When the multiplier is 1 with one or more ciphers 
annexed to it, as 10, 100, &c. 

Ex. 1. In 1 day there are 24 hours ; how many hours in 10 
days? In 100 days? Answers. 240, 2400. 

opKRATioir. rpjjQ removal of a figure one 

Multiplicand 2 4 2 4 place to the left increases its 

Multiplier 10 100 value ten times, (Art. 7.) If, 

Tj ^ T ^. o A n a A n n then, we annex a cipher to the 

Product 24 2 40 ^.^^^ ^^ ^4, the multiplicand, 

Ur tnus, ^4U, Z4UU. gach figure is removed one place 

to the left, and its value is increased ten times, or multiplied by 10. 

If two ciphers are annexed, each figure is removed two places to the 

left, and its value is increased 100 times, or multiplied by 100 ; every 

additional cipher increasing the value ten times. Hence the following 

Rule. — Annex to the mtdtipUcand as many ciphers as has the mul- 
tiplier. The number thus formed will he the product required. 

Examples for Practicb. 

2. Multiply 2356 by 10. 

3. Multiply 5873 by 100. 

4. Multiply 7964 by 1000. 

5. Multiply 98725 by 100000. 

Art. lit When there are cipheis on the right hand of the 
multiplier or multiplicand, or both. 

Ex. 1. What will 600 acres of land cost at 20 dollars per 
acre ? Ans 12,000 dollars. 

,-r 1 . ,. n ""T^^^' The multinlicand maybe resolved into 
Multiplicand 6 the factors 6 and 100, and the multipUer 
Multiplier 2 0. into the factors 2 and 10. Now, it is evi- 
T>j x 10AAA ^^^^ (Art. 42), if these several factors be 
Product 1 J U U U multipUed together, they wiU produce the 
same product as the original factors 600 and 20. Thus 6 X 2 &=> 12, 
and 12 X 100 = 1200, and 1200 X 10 = 12000, the same result aa 
in the operation. Hence the following 

^^MW^M»WMM«i^fcMMi^^*i«»M^MiM—— — — — B^— — ^— — — — — — ^^P^^^—^M^^n^^i— i»^i^^»^ W I i ■ ■ ■ ■■ ■ ■■M-i ■■■■■ 

Questions. — Art. 43. What is the effect of remoying a figure one place 
to the left 7 What is the effect of annexing a cipher to any figure or number ? 
Two ciphers ? &e. What is the rule when the multiplier is 1 with ciphers 
annexed 7 — Art 44. How do you arrange the figures for multiplication, when 
there are ciphers on the right hand of either the multiplier or multiplicand, 
or both 7 Why does multiplying the significant figures and annexing the 
ciphers produce the true product 7 
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Rule. — Write the significant figures of the multiplier under those 
of the multiplicand, ana multiply them together. To their product 
annex as many ciphers as there are on the right of both multiplicand 
and multiplier. 

Examples fob Pkagticb. 

2. 3. 

Multiply 8785324 713378900 

By 3200 70080 

17570648 57070312 

26355972 49936523 



Ans. 28113036800 4999 359 3312000 

4. Multiply 8010700 by 9000909. 

Ans. 72103581726300. 

5. Multiply 700110000 by 700110000. 

6. Multiply 4070607 by 7007000. 

7. Multiply 4110000 by 1017010. 

8. Multiply twenty-nine millions two thousand nine hundred 
and nine by four hundred and four thousand. 

9. Multiply eighty-seven millions by eight hundred thousand 
seyen hundred. 

10. Multiply one million one thousand one hundred by nine 
hundred nine l^ousand and ninety. 

11. Multiply forty-nine millions and forty-nine by four hun- 
dred and ninety thousand. 

12. Multiply two hundred millions two hundred by two 
millions two thousand and two. 

13. Multiply four millions forty thousand four hundred by 
three hundred three thousand. 

14. Multiply three hundred thousand thirty by forty-seven 
thousand seventy. 

15. Multiply fifteen millions one hundred by two thousand two 
hundred. 

16. Multiply one billion twenty thousand by one thousand 
one hundred. 

Question. — What is the rule ? 



44 
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* V. DIVISION. 

Mental Exercises. 

Art. 45i When it is required to find how many times one 
number contains another, the process is called Division, 

Ex. 1. A boy has 32 cents, which he wishes to give to 8 of 
his companions, to each an equal number ; how many must each 
receive ? 

Illustration. — It is evident that each boy must receive as 
many cents as the number 8 is contained times in 82. We 
therefore inquire what number 8 must be multiplied by to make 
32. By trial, we find that 4 is the number ; because 4 times 8 
make 32. Hence 8 is contained in 32 4 times, and the boys 
receive 4 cents apiece. 

The following table should be studied by the learner to aid 
h^m in solving questions in division : 

DIVISION table. 



2 in 


2 Itime 


3 in 


3 Itime 


4in 


4 Itime 


5 in 


5 Iti'me 


2 in 


4 2tiineii 


Sin 


6 2 times 


4in 


8 2 times 


5in 


10 2 times 


2 in 


6 8 times 


8 in 


9 8 times 


4in 


12 8 times 


5 in 


15 8 times 


2 in 


8 4 timefl 


8 in 


12 4 timefl 


4in 


16 4 times 


5 in 


20 4 times 


2in 


10 6 times 


3 in 


15 5 times 


4in 


20 5 times 


5in 


25 5 timefl 


2in 


12 6 timefl 


8 in 


18 6 times 


4in 


24 6 times 


5in 


80 6 timefl 


2in 


14 7 timefl 


3 in 


21 7 times 


4in 


28 7 times 


5in 


85 7 times 


2in 


16 8 times 


8 in 


24 8 timefl 


4in 


82 8 times 


5in 


40 8 times 


2 in 


18 9 timefl 


8 in 


27 9 timefl 


4in 


86 9tkneR 


5in 


45 9 times 


2 in 


20 10 times 


8 in 


80 10 timefl 


4 in 


40 10 timefl 


5in 


50 10 times 


2 in 


22 11 times 


8in 


83 11 times 


4 in 


44 11 times 


5 in 


55 11 times 


2 in 


24 12 timefl 


Sin 


86 12 times 


4in 


48 12 times 


6 in 


60 12^ times 


6 in 


6 Itime 


7 In 


7 Itime 


8 in 


8 Itime 


91n 


9 Itime 


6in 


12 2 times 


7 in 


14 2 times 


8 in 


16 2 times 


9 in 


18 2 times 


6in 


18 8 times 


7in 


21 3 times 


8 in 


24 3 times 


9 in 


27 8 times 


6 in 


24 4 times 


7 in 


28 4 times 


8 in 


82 4 timefl 


9 in 


86 4 times 


6 in 


30 5 times 


7 in 


85 5 times 


8 in 


40 5 times 


9 in 


45 5 times 


6 in 


86 6 times 


7 in 


42 6 times 


8 in 


48 6 times 


9 in 


54 6 times 


6 in 


42 7 times 


7 in 


49 7 times 


8 in 


56 7 times 


9 in 


63 7 times 


6 in 


48 8 times 


7 in 


56 8 times 


9 in 


64 8 times 


9 in 


72 8 times 


6 in 


64 9 times 


7 in 


63 9 times 


8 in 


72 9 times 


9 in 


81 9 times 


6 in 


60 10 times 


7 in 


70 10 timefl 


8 in 


80 10 times 


9 in 


90 10 times 


6 in 


66 11 times 


7in 


77 11 times 


t in 


88 11 times 


9in 


99 11 times 


6in 


72 12 times 


7in 


84 12 timen 


8 in 


96 12 times 


9 in 108 12 times 


10 in 


10 Itime 


10 in 110 11 times 


11 in 


88 8 times 


12 in 


48 4 times 


10 in 


20 2 times 


10 in 


120 12 times 


11 in 


99 9 times 


12 in 


60 5 times 


10 in 
10 in 


80 8 times 
40 4 times 






11 in 110 10 timefl 
11 in 121 11 times 


12 in 
12 in 


72 6 times 
84 .7 times 


11 in 


11 Itime 


10 in 


50 6 times 


11 in 


22 2 times 


11 in 132 12 times 


12 in 


96 8 times 


10 in 


60 6 timefl 


11 in 
11 in 


83 8 times 
44 4 times 






12 in 108 9 times 
12 in 120 10 times 


AV AAA 

10 in 


70 7 times 


12 in 


12 Itime 


10 in 


80 8 times 


11 in 


55 5 times 


12 in 


24 2 times 


12 in 132 11 times 


10 in 


90 9 times 


11 in 


66 6 times 


12 in 


36 8 times 


12 in 144 12 times 


10 in 100 10 times 


11 in 


77 7 times 
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2. A farmer receiyed 8 dollars for 2 sheep ; wlxat was the 
price of each ? 

Illustration. — It is evident, since he received 8 dollars for 
2 sheep, for 1 sheep he must receive as many dollars as' 2 is 
contained times in 8. 2 is contained in 8 4 times, because 4 
times 2 are 8 ; hence 4 dollars was the price of each sheep. 

3. A man gave 15 dollars for 3 barrels of flour ; what was 
the cost of eadi barrel ? 

4. A lady divided 20 oranges among her 5 daughters ; how 
many did each receive ? 

5. If 4 casks of lime cost 12 dollars, what costs 1 cask? 

6. A laborer earned 48 shillings in 6 days; lyhat di(J he 
receive per day 7 

7. A man can perform a certain piece of labor in 30 days ; 
how long will it take five men to do the same 7 

8. When 72 dollars are paid for 8 acres of land, what costs 
1 acre 7 What cost 3 acres 7 

9. If 21, pounds of flour can be obtained for 3 dollars, how 
much can be obtained for 1 dollar 7 How much for 8 dollars 7 
How much for 9 dollars 7 

10. Gave 56 cents for 8 pounds of raisins; what costs 1 
pound 7 What cost 7 pounds 7 

11. If a man walk 24 mUes in 6 hours, how &>r will he walk 
in 1 hour 7 How fiir in 10 hours 7 

12. Paid 56 dollars for 7 hundred weight of sugar ; what 
costs 1 hundred weight 7 What cost 10 hundred weight 7 

13. If 5 horses will eat a load of hay in 1 week, how long 
would it last 1 horse 7 

14. In 20, how many times 2 7 How many times 4 7 How 
many times 5 7 How many times 10 7 

15. In 24, how many times 3 7 How many times 4 7 How 
many times 6 7 How many times 8 7 

16. How many times 7 in 217 In 287 In 567 In 35 7 
In 147 In 637 In 777 In 707 In 847 

17. How many times 6 in 127 In 367 In 187 In 547 
In 607 In 427 In 487 In 727 In 667 

18. How many times 9 in 277 In 457 In 637 In 817 
In 997 "In 1087 

19. How many times 11 in 22 7 In 557 In 777 In 887' 
In 1107 In 1327 

20. How many times 12 in 36 7 In 607 In 727 In 847 
In 1207 In 1447 
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Art. 46i The pupil will now perceive that 

Division is the process of finding how many times one num- 
ber is contained in another. 

In division there are three principal terms : the Dividend^ 
the Divisor, and the Quotient, or answer. 

The dividend is the number to be divided. 

The divisor is the number by which we. divide. 

The qitotient is the number of times the divisor is contained 
in the dividend. 

Note. — Quotient is derived from the Latin word quoties, which Bigni- 
fies how often y or how many times. 

When the dividend does not contain the divisor an exact 
number of times, the excess is called a reTnainder, and may be 
regarded as a fourth term in the division. The remainder, 
being part of the dividend, will always be of the same denomi- 
nation or kind as the dividend, and must always be less than the 
divisor. 

Art. 47 • Signs. — The sign of division is a short horizontal 
line, with a dot above it and another below; thus, -r-. It 
shows that the number before it is to be divided by the number 
after it. The expression 6-7-2 = 3 is read, 6 divided by 2 is 
equal to 3. 

Division is also indicated by writing the dividend above a 
short horizontal line and the divisor below ; thus, |. The ex- 
pression f = 3 is read, 6 divided by 2 is equal to 3. 

There is a third method of indicating division, by a curved 
line placed between the divisor and dividend. Thus, the ex- 
pression 6 ) 12 shows that 12 is to be divided by 6. 

Exercises pob the Slate. 

Art. 48. The method of operation by Short Division, or 
when the divisor does not exceed 12. 

Ex. 1. Divide 8574 dollars equally among 6 men. 

Ans. 1429 dollars. 

Questions. — Art. 46. What is division ? What are the three principal 
terms in division ? What is the dividend ? What is the divisor ? What is 
the quotient 7 What the remainder ? What will be the denomination of the 
remainder 7 How does it compare with the divisor 7 — Art. 47. What is the 
first sign of division, and what does it show 7 What is the second, and what 
does it show 7 What is the third, and what does it show 7 — Art 48. What 
is short division 7 . . 
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_ . . °^*^™'L . T^. . , , We first inqnire how many times 
Divisor 6 ) 8o74 Dividend. 6, the divisor, is contained in 8, 

_ • *^® ^'^ figure of the dividend, 

1429 Quotient, -which is thousands, and find it to 

be 1 time, and 2 thousands remain- 
ing. We write the 1 directly under the 8, its dividend, for the 
thousands' figure of the quotient. To 5, the next figure of the div- 
idend, which is hundreds, we regard as prefixed the 2 thousands re- 
maining, which equal 20 hundreds, and thus form the number 25 
hundreds, in which we find the divisor 6 to be contained 4 times, 
and 1 hundred remaining. We write the 4 for the hundreds* figure 
in the quotient, and the 1 hundred remaining, equal 10 tens, we 
regard as prefixed to 7, the next figure of the dividend, which is 
tens, forming 1 7 tens, in which the divisor 6 is contained 2 times, 
and 5 tens remaining. We write the 2 for the tens* figure in the 
quotient, and the 5 tens remaining, equal 50 units, we regard as 
prefixed to 4, the last figure of the dividend, which is units, form- 
ing 54 units, in which the divisor 6 is contained 9 times. Writing 
the 9 for the units* figure of the qjuotient, we have 1429 as the en- 
tire (quotient, or the number of tunes which the dividend contains 
the divisor 6. 

Art. 49* From the foregoing illustration we deduce the 
following 

BuLE. — Write the divisor at the left hand of the dividend^ with a 
curved line "between them, and draw a horizontal line under the divi- 
dend. 

Then, beginning at the left, find how many times the divisor is con- 
tained in €ie fewest figures of^ie dividend that will contain it, and write 
the quotient under its dividend. 

If there be a remainder, regard it as prefixed to the next figure of the 
dividend, and divide as before. 

Should any dividend be less than the divisor, write a cipher in the 
quotient^ and annex another figure, if any remains, for a new dividend. 

Note 1. — When there is a remainder after dividing the last figure of the 
dividend, write it with the divisor undemeatii, with a line between them, at 
the right of the quotient. 

Note 2. — Prefix means to place before; annex, to place after. 

Art. 50f First Method of Proof. — Multiply the divisor by 
the quotient, and to the product add the remainder, if any, and, 
if the work is right, the sum thus obtained will be equal to the 
dividend. 

Questions. — How are the numbers arranged for short division? At 
which hand do you begin to divide 7 Why not begin at the right, where yon 
begin to multiply? Where do you write the quotient? If there is a re- 
mainder after dividing a figure, what is done with it ? — Art. 49. What is 
the rule for short division 7 Repeat the notes.. 
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Note. — It "will be seen, from this method of proof, that division is the 
reyerse of multiplication. The dividend answers to thejproduct« the divi- 
sor to one of ihe factors, and the quotiml to the other. 



EXAM?T.1» lOB PkACTICE. 


2. Divide 6375 by 5 


'. 




OPSSATIOir. 




PBOor. 


Divisor 5)6375 
1275 


Dividend. 
Quotient. 


127 5 Quotient. 
5 Divisor. 




6 3 75 Dividead. 


8. 

8)7893762 


4. 
4)4763256 


5. 
5) 3789565 


2631254 


1190 814 




6. 
6)8765389 


7. 
7)987635 


8. 
8)378532 



9. 10. 

9)8953784 11)7678903 



11. ' 
' 12)6345321 



12. Divide '479956 by 6. 

13. Divide 385678 by 7. 

14. Divide 438789 by 8. 

15. Divide 1678767 by 9. 

16. Divide 11497583 by 12. 

17. Divide 5678956 by 5. 

18. Divide 1135791 by 7. 

19. Divide 1622550 by 8. 

20. Divide 2028180 by 9. 

21. Divide 2253530 by 12. 

22. Divide 1877940 by 11. 

Sum of tbe quotients, 



Quotients. 

799921 

550964 

54848f 

1865291 

958131^^ 

Qaottents. Bern. 

1 

6 
6 
3 
2 
9 



2084732 



27 



Questions. — Art. 50. How is short division proved? Of what is division 
the reverse 7 To what do the three terms in division answer in m.ultipUo^-, 
tion? What, then, is the reason for this proof of divi^on? 
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23. Divide 944,580 dollars equally among 12 men, and wliat 
will be the sbare of each? 

24. Divide 164,503 acres of land equally among 9 persons. 

25. A plantation in Cuba was sold for 7,011,608 dollara, and 
the amount was divided among 8 persons. What was paid to 
each person? 

26. A prize, valued at 178,656 dollars, is to be equally di- 
vided %mong 12 men; what is the share of each? 

27. Among 7 men, 67,123 bushels of wheat are to be dis- 
tributed ; how many bushels does each man receive ? 

28. If 9 square feet make 1 square yard, how many yards in 
895,347 square feet? . 

29. A township of 876,136 acres is to be divided among 8 
persons; how many acres will be the portion of each? 

30. Bought a farm for 5670 dollars, and sold it for 7896 dol- 
lars, and I divide the net gain among 6 persons ; what does each 
receive ? 

31. If 6 shillings make a dollar, how many dollars in 7890 
shillings? 

Art. 51 • The method of operation by Long Division, ovy 
in general, when the divisor exceeds 12. 

Ex. 1. A gentleman divided 896 dollars equally among his 7 
children ; how much did each receive ? Ans. 128 dollars. 

opK&iTioN. Having set down the divisor 

Dividend. and dividend as in short divi- 

Divisor 7)896(128 Quotient, sion, we draw a curved line at 

7 the right of the dividend, to 

mark the place for the quo- 

19 . tient. We then inquire how 

1 4 many times 7, the divisor, is 

contained in the 8 hundreds 

5 6 of the dividend ; and, finding 
5 6 it to be 1 hundred times, we 
write the 1 in the quotient, 



QuESTioirs. — Art. 51. Wliat is long division? What is the differenee be- 
tween long division and short divisioa? How do yon arrange the numbers 
for long division ? What do yon first do after arranging £e numbers for 
long division ? Where do yon place the figures of the auotient ? 

5 
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and multiply the divisor, 7, by it, writing the product, 7 hundreds, 
under the 8 hundreds, from which we subtract it, and to the re- 
mainder, 1, annex the 9 tens of the dividend, making 19 tens. We 
now inquire how many times 7 is contained in 19 tens, and write 
the number, 2, at the right of the quotient figure before obtained. 
We then multiply the divisor by it, and place the product under the 
19, and subtract as before ; and to the remainder j 5, we annex 6 
units, the next and last figure of the dividend, making 56 units; 
We proceed, as before, to mid the next quotient figure, and, after 
subtracting the product of the divisor multiplied by it from 66, 
find there is no remainder left. Hence we learn that each one of the 
7 children must receive 128 dollars. 

# • 

Note. — The preceding example and the four that follow are usually 
performed by short division, but are here Introduced to illustrate more 
clearly the method of operation by long division. 

EXAMPLEJB FOB PRACTICE. 

2. Divide 1728 by 8. 

3. Divide 987656 by 11. 

4. Divide 123456789 by 9. 

5. Divide 390413609 by 12. 

Ex. 6. A gentleman divided 4712 dollars equally among his 
19 sons ; what was the share of each ? Ans. 248 dollars. 

opKRATioir. "VVe first inquire how 

Dividend. many times 19, the divisor, 

Divisor 19)4712(248 QTiotient. is contained in 47, the two 

3 8 left-hand figures of the div- 

idend ; and, finding it to be 

91 2 times, we write the 2 in 

7 6 the quotient, multiply the 

r divisor by it, and subtract 

15 2 the product from the 47 ; 

15 2 aud to the remainder, 9, 

annex 1, the next figure of 

the dividend, Inaking 91. We next inquire how many times 19 is 
contained in 91, place the number, 4, in the quotient, then multiply 
and subtract as before, and to the remainder, 15, annex 2, the last 
figure of the dividend, and, proceeding as before, after finding the 
quotient figure, no remainder is left. Hence the share of each of the 
19 sons is 248 dollars. This illustration, except in omissions, is 
essentially like the preceding one. 



Questions. — After the quotient figure is found, what is the next thing 
you do ? Where do you place the product? What do you next do ? What 
is the next step 7 How do you then proceed? Is long division the same in 
principle as short division ? 
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Abt. 52* From the preceding illnstratioDS, the papH Trill 
perceive thQ4)ropriety of the following general 

Rule. — Write the divisor and dividend as in short division^ and 
draw a curved line at the right hand of the dividend. 

Then inquire how many times the divisor is contained in the fewest 
fgures on the left hand of die dividend that wiU contain it, and write the 
result ai the right hand of the dividend for the first quotient figure. 

MuUiply the'divisor by the quotient figure, and subtract the product 
Jrom the figures of the dividend used, and to the remainder annex the 
next figvre of the dividend. 

Find how many times the divisor is contained in the number thus 
formed ; write the figure denoting it at the right hand of the former 
quotient figure. 

Thus proceed until aU the figures of the dividend are divided. 

NoTB 1. — The proper remainder is in all cases less than the divisor. 
If, in the course of the operation, it is at any time found to be as large as, 
or larger than, the divisor, it will show that there is an error in the work, 
and that the qaotient figure should be increased^ 

Note 2. — If, at any time, the divisor, multiplied by the quotient figure, 
produces a product larger than the part of the dividend used, it Slows 
that the quotient figure is too large, and must be diminished. 

Note 3. -« It will often happen that, when a figure is brought down, the 
number will not contain the divisor ; and in that case a cipher must be 
placed in the quotient, and another figure of the dividend brought down, 
and so on until the number is large enough to contain the divisor. 

Note 4. — If there is a remainder after dividing aU the figures of the 
dividend, it must be written aib directed in the prMding rule. 



Abt. 53 1 Second Method of Proof . — Add together the re- 
mainder, if any, and all the products that have been produced 
by ^multiplying the divisor by the several quotient figures, and 
the result will be like the dividend, if the work is right. 

Art. 54* Third Method. — Subtract the remainder, if any, 
from the dividend, and divide the difference by the quotient. 
The result will be like the origmal divisor, if the work is right. 

Note. — The first method of proof (Art. 50) is usually most convenient, 
and is most commonly employed. ^ 

QuESTioirs. — Alt. 52. What is the general rule for long division ? How 
may you know when the quotient figure is too small ? How may you know 
when it is too large 7 What do you do when the part of the dividend used 
will not contain the divisor? — Art 53. What is the second method of proof 
for division 7 — Art. 64. What is the third method? Can long division be 
proved by the first method of proof (Art. 50) 7 



i 
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Examples fob P&agi^cis. 
Ex. 7. It is required to find how many times 48 is contained 



in 28618. 

OPEKATION. 

Dividend. 
Divisor 4 8 )2861 8(696 Quotient. 
240 



Ans. 596. 



PBOOF BT xcumPLiaAnoN. 

5 9 6 Quotient. 
4 8 Divisor. 



461 
432 



4768 
2384 



298 

288 



28608 

10 Remainder. 



1 Eemaindor. 
8. 

OPBBATIOS. 

Dividend. 
Divisor 26)5698(219 Quotient. 
*+5 2 

49 
+2 6 



2 8 618 Dividend, 



238 
+23^ 

4-4 Bemainder. 
9. 

OPKBATION. 

Dividend. 



PBOOF BT ADDinOV. 

52 '- ) 
2 6 > Products. 
234) 

4 Bemainder. 

5698 Dividend. 



PBOOF bT DITI8I0H. 

Dividend. 



TAy)^ 144)13824(96 Quotient 96)13824(144 BiviBor. 



1296 



864 
864 



10. Divide 3276 by 14. 

11. Divide 6205 by 17. 



96 

422 
384 

384 
384 

Quotients. 

234 
365 



Bern 



* This mgn of addition denotes the several prodacts to be added. 
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12. Divide 3051 by 21. 145 6 

13. Divide 190850 by 25. 7634 

14. Divide 218579 by 42. 11 

15. Divide 9012345 by 31, 25 

16. Divide 6717890 by 98. • 88 

17. Divide 4567890 by 19. 5 

18. Divide 1357901 by 87. 5 

19. Divide 9988891 by 77. 66 

20. Divide 9999999 by 69. 36 

21. Divide 867532 by 59. 55 
; 22. Divide 167008 by 87. 55 
I 23. Divide 345678 by 379. ' 30 

24. Divide 3456789567 by 987. 714 

25. Divide 8997744444 by 345. 234 

26. Divide 4500700701 by 407. 277 

27. Divide 6789563 by 1234. 95 

28. Divide 78112345 by 8007. 4060 

29. Divide 34533669 by 9999. 7122 

30. Divide 99999999 by 3333. 

31. Divide 47856712 by 1789. 962 

32. Divide 345678901765 by 4007. 480 

33. Divide 478656785178 by 56789. 22346 

34. Divide 678957000107 by 10789561. 2295060 

35. Divide 990070171009 by 900700601. 200210510 

36. Divide three hundred twenty-one thousand three hundred 
dollars equally among six hundred seventy-five men. 

. 37. Four hundred seventy-one men purchase a township con- 
taining one hundred eighty-six thousand forty-five acres ; what 
is the share of each 7 

38. A railroad, which cost %ve hundred eighteen thousand 
seventy-seven dollars, is divided into six hundred seventy-nine 
shares ; what is the value of each share ? 

39. Divide forty-two thousand four hundred thirty-five bushels 
of wheat equally among one hundred twenty-three men. 

40. A prize, valued at one hundred eighty-four thousand 
seven hundred seventy-five dollars, is to be divided equally 
among four hundred seventy-five men; what is the share of 
each 7 • 

41. A certain company purchased a valuable township for 
nine millions six hundred ninety-one thousand eight hundred 

5* 
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ihirty-siz dollars; each share was valued at seven thousand 
eight hundred fifty-four dollars ; of how many men did the com- 
pany consist ? 

42. A tax of thirty millions fifty-six thousand four hundred 
sixty-fiye dollars is assessed equally on four thousand five him- 
dred ninety-seven towns ; what sum must each town pay? 



Art. SS» Method of operatioD when the divisor is a com- 
posite number. 

Ex. 1. A merchant bought 15 pieces of broadcloth for 1440 
dollars ; what was the value of each piece 7 Ans. 96 dollars. 

opKRATioN. The factors of 15 are 3 

3 ) 1 4 4 dolls., cost of 15 pieces, and 5. Now, if we divide 

c \ J Q f\ J n X i? K • - the 1440 dollars, the cost 

5 )480 dolls., cost of 5 pieces. ^^ ^g .^^^ ^^ '3^ ^^ ^^ 

9 6 dolls., cost of 1 piece. tah^ 480 dollars, which is 

evidently the cost of 5 
pieces, because there are 5 times 3 in 15. Then, dividing 480 dol- 
lars, the cost of 5 pieces, by 5, we get the cost of 1 piece. Hence 
we deduce the following 

Rule. — Divide the dividend by one of the factors, and the quotient 
thus found by another, and thus proceed till every factor has been made 
a divisor. The last quotient wiU be the true quotient required. 

Examples foe Pkaoticb. 

Qaotients. 

2. Divide 765S25 by 25 = 5 X 5. 30613 

3. Divide 123396 by 84 = 7 X 12. 1469 

4. Divide 611226 by 81, using its factors. 

5. Divide 987625 by 125, using its factors. 

6. Divide 17472 by 96, usmg its factors. 

7. Divide 34848 by 132, using its factors. 

Art. 56i Method of finding the true remainder when there 
are several in the operation. 

• 

Ex. 1. How many months of 4 weeks each are there in 298 
days, and hew many days remaining? 

Ans. 10 months and 18 days. 



QuEsnoNS. — Art. 65. Wliat are the factors of 16 ? What do you get the 
cost of, in this example, when yon divide by the factor 3 ? What, when yon 
divide by 6 7 Why 7 What is the rule for dividing by a compoeite nnmber 7 
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owMoi^ Since there are 7 days in 1 

)^^^ ^®ek, we first divide the 298 

A\ A o A ^«^- . ^^y^ ^J 7> and have 42 weeks 

4)_42, 4 days ) ^g , and a remainder of 4 days. 

10 2 weeks ) ' Then, since 4 weeks make 1 

' month, we divide the 42 weeks 

by 4, and have 10 months and a remainder of 2 weeks. Now, to &[id 

the lame remainder in days, it is evident that we must multiply the 

2 weeks by 7, because 7 days make a week, and to the product add 
the 4 days; thus, 2X7 = 14, and 14 + 4=18 days, for the re- 
mainder. Hence the following 

Rule.*— Mf/ifjjp/y each remainder, except the first, hy aU the divisors 
preceding the one which produced it ; and the first remainder being 
added to the sum of the products, the mnount will be the true remainder. 

Note.— There wiU be but one product to add to the first remiunder 
when there are only two divisors and two remainders. 

Ex. 2. Divide 789 by 36, using the factors 2, 3, and 6, and 
find the true remainder. Ans. 33. 

OPSKATIOlf. FINSINQ THB TRUI BKHAINOKR. 

2)789 5 X 3 X 2 = 30, 1st Product. 

^TTol 1 l«fT?.m 1X2= 2,2dProduot. 

3 )394, 1, 1st Eem. j^ ^^ Kemainder. 

6 )131 , 1, 2d Rem. "^^ ^^^ j^^^ 

21, 5, 3d Em. 

Examples fok Pbactige. 

3. Divide 934 by 55, using the factors 5 and 11, and find 
the true remainder. Ans. 54. 

4. Divide 5348 by 48, using the &ctors 6 and 8, and find 
the true remainder. 

5. Divide 5873 by 84, using the Actors 3, 4, and 7, and find 
the true remainder. 

6. Divide 249237 by 1728, using the factors 12, 6, 6, and 4, 
and find the true remainder. 

Abt. 57f When the divisor is 1, with one or more ciphers 
at the right ; as 10, 100, &c. 

Ex. 1. Divide 356 dollars equally among 10 men ; what vrill 
each man have 7 Ans. 35^^^ dollars. 

QuEBTiOKS. — Art. 66. When there are several remainders, what is the 
mle for finding the tme remainder 7 Will yon give the reason for this rule 7 
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I ?n"^Q°;?'i R ^* ^^ ^® remembered, that to mul- 

I ^ ) ° ^ I ^ tiply by 10 we amie:i one cipher, which 

r\ X- X o R a -D removes the figures one place to the 

Quotient 3 5, 6 Item, j^^ ^^ €bm increases their value ten 

Or thus, 3 5 1 6. times. Now, it is obvious that if we 

reverse the process, and cut off the 
right-hand figure by a line, we remove tne remaining figures one 
place to the ri^ht, and consequently diminish the value of each ten 
times, and thus divide the whole niunber by 10. The figures on the 
left of the line are the quotient, and the one on the right is the 
remainder, which may be written over the divisor, and annexed to 
the quotient. Hence the share of each man is 35^ dollars. 

FiXAMPLEa FOB PbAGTIGE. 

Quotient. Bern. 

2. Divide 6892 by 10. 689 2 

3. Divide 4375 by 100. 

4. Divide 24815 by 1000. 

5. Divide 987654321123 by 100000000. 

Abt. 58i When the divisor has ciphers on the right, and is 
not 10, 100, &o. 

Ex. 1. K I divide 5832 pounds of bread equally among 600 
soldiers, what is each one's share 7 Ans. 9|§§- pounds. 

, . ^oj^^"^5^9f-. « ^ The divisor, 600, may 

1 1 ) 5 8 I 3 2 be resolved into the fao- 

c 7TZ o o 1 X T> *o™ 6 and 100. We furst 
6 )5 8, 6 2, 1st Kem. ^^^^^ ^y ^j^^ ^^^ Iqq^ 

9,- 4.2dKem. Jyc^*J|,of^o%^ 

Or thus, 610 0)58132 for the quotient and 32 

for a remainder. We 

9, 4 3 2 then divide the quotient, 

58, by the other factor, 
6, and obtain 9 for the q^uotient and 4 for a remainder. The last 
remainder, 4, being multiplied by the divisor, 100, and 32, the first 
remainder, added, we obtain 432 for the true remainder (Art. 56). 
Hence each soldier receives 9|^§ pounds. 

Abt. 59i From the preceding illustrations is deduced the 
general 

KuLE. — CtU off the ciphers from the divisor, and the same nttmher 
of fibres from the right of the dividend. 

Then divide the remaining figures of the dividend hy the remaining 
figures of the divisor. 

Questions. — Art. 67. How do you divide by 10? How does it appear 
that this divides the number by 10? — Art. 68. How do you divide by 600 
in the example ? How does it appear that this divides the number ? — Art. 
69. What is the general rule 7 
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Note. -—When bj the operation there Is a last rem^der, to it mnst be 
annexed the figures cut off from the dividend to form the true remainder. 
Should there be no last remainder, then the significant figures, if anj, out 
off from the dividend, will form the true remainder. 

Examples por Practicb. 

Qttottenti. Rem. 

2. Divide 8694 by 80. 44 74 

3. Divide 79872 by 240. 332 

4. Divide 467153 by 700. 667 

5. Divide 13112297 by 8900. 

6. Divide 71897654325 by 700000000. 
7- Divide 3456789123456787 by 990000. 

8. Divide 967231731328000 by 1020000000. 

9. Divide 33166405115000 by 1600000000. 

10. Divide 18191618662300 by 1000000000. 

11. Divide 4766666000000 by 65550000000. 



*VI. QUESTIONS INVOLVING FRACTIONS. 

Abt. 60« If a unit or individual .thing is divided into equal 
parts, each of the parts is called a Fraction of the number or 
thing divided. Hence a Fbaction is one or more equal parts 
of a unit. 

Illtj8tbations.-^1. When any number or thing is divided 
into two equal parts, <me of the parts is called ofie halff and is 
written thus : j-. 

2. When any number or thing is divided into three equal parts, 
oTie of the parts is called one third (^) ; two of the parts are 
called two thirds (§). 

3. When any number or thing is divided into four equal 
parts, ofie of the parts is called one fourth (^) ; three of the 
parts, three fourths (|). 

4. When any number or thing is divided into^re equal parts, 
one of the parts is called oTiejfifth (l) ; tux? parts, tivo fifths (f ) ; 
three parts, three fifths (f) ; and j^r 'pa.rtB, four fifths (f ). 

Qdestioks. — Art. 60. What is a fraction 7 What is meant by one half of 
any number or thing ? How is it written 7 What is meant by one third, and 
howls it written? What by one fourth, and how written 7 What byono 
fifth, and how written 7 What by four fifths, and how written 7 How do you 
find one half of any number 7 How one third 7 How one fourth 7 Ao. How 
many halyes make a whole one 7 How many thirds 7 How many fourths 7 
How many fifths 7 



58 QUESTIONS INVOLVING FRAOnONS. [Sect. VI 

5. When any number or thing is divided into six equal parts, 
what is one of the parts called ? Two parts ? Five parts ? 

6. When a number or thing is divided into 7 equal parts, 
what is 1 part called ? 2 parts ? 3 parts ? 4 parts ? 5 parts ? 
6 parts? 

7. When a number or thing is divided into 9 equal parts, 
what is 1 part called? 2 parts ? 4 parts ? 5 parts ? 7 parts 7 
8 parts ? . 

8. What is IM/ of 4? Of8? Ofl6? Of20? Of28? 
Of 32 ? 

9. Whsiiial third of 91 Ofl2? Ofl5? Of27? Of30? 
Of 36? Of 60? 

10. What is 1 fourth of 8? Of 16? Of 20? Of 24? 
Of 40? Of 48? Of 100? 

^ 11. What is 1 Jifth of 10? Of 25? Of 30? Of 35? 
Of45? Of50? Of55? Of65? 

12. What is 1 sixth of 12? Of 18? Of 30? Of 42? 
Of60? Of72? Of90? 

13. How many fourths in 1 apple? 

14. How many fourths in 2 apples? In 3 apples? In 8 
apples ? In 16 apples ? 

15. How many fifths in 1 barrel of flour ? In 3 barrels ? In 
5 barrels ? In 7 barrels ? In 9 barrels ? 

16. How many sixths in 1 bushel of wheat ? In 4 bushels ? 
In 7 bushels? In 9 bushels? In 12 bushels? 

17. James owns 3 fifths of a kite, and his brother Thomas the 
remainder. How many.fiftlis does Thomas own ? 

Illustration. — Since there are 5 fifths in the kite, if James 
owns 3 fiftihs, there will remain for Thomas 5 fifths (f ) less 3 
fifths (f ) = 2 fiftJis. Ans. 2 fifths. 

18. From a load of hay I sold 4 sevenths; how many 
sevenths remain ? 

19. John Jones found a large sum of money ; he gave 5 
eighths of it to tiie poor of the parish ; how much did he reserve 
for himself? 

20. John Smith gave 2 ninths of his farm to his son, 3 ninths 
to his daughter, and the remainder to his wife ; how many ninths 
^id his wife receive ? 

Illustration. — Since he gave 2 ninths (f ) to his son, and 3 
ninths (f ) to his daughter, he gave them both f -j- |. == |. ; and 
since there are 9 ninths (f ) in the farm, he must have given his 
wifef — ! = !• .£w. j. 
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21. In a certain school ^ of the pupils study grammar, ^ 
study arithmetic, ^ geography, and tiie remainder philosophy. 
What part of the school study philosophy ? 

22. J. Dow spends ^f of his time in reading, ^ in labor, and 
f in visiting. How large a portion of his time remains for 
eating and sleeping ? 

23. if a yard of cloth cost $8, what cost ^ of a yard 7 What 
cost f of a yard ? 

iLLtTSTRATiON. — If 1 yard cost $8, ^ of a yard will cost ^ of 
$8 = $2 ; and if ^ of a yard cost $2, ^ will cost three times as 
much ; 3 times $2 = $6. Ans. $i>. 

24. If an acre of land cost $24, what wiQ j of an acre cost? 
What will f cost ? 

25. When 96 cents are paid for a bushel of rye, what cost fj- 
of a bushel 7 

26. K ^ of a barrel of flour cost 2 dollars, what cost ^ of a 
barrel ? 

Illustration. — tf ^ cost 2 dollars, f will cost 4 times 2 
dollars := $8. Ans. $8. 

27. K I of an acre of land cost $24 dollars, what will ^ of an 
acre cost ? 

28. If j- of a hogshead of molasses cost $11, what will a 
hogshead cost ? 

29. K I of an acre of land cost $21, what cost ^ of an acre ? 
What cost an acre ? What cost 10 acres 7 

Illustration. — If J cost $21, ^ will cost ^ of $21, and | of 
$21 is $3 ; and f will cost 8 times $3 = $24, and 10 acres will 
cost 10 times $24 = $240. Ans. $240. 

30. If T^j- of a hogshead of sugar cost $18, what costs 1 hogs- 
head 7 What cost 4 hogsheads 7 • 

31. K f of a barrel of apples cost $1.50, what costs a barrel 7 
What cost 10 barrels 7 

32. When $49 are paid for -/j of a ton of potash, what must 
be paid for 2 tons 7 

33. How many half-barrels of flour are there in 2 and a half 
(2 J) barrels 7 

Illustration. — Since 1 barrel contains 2 halves, 2 barrels 
will contain 2 times 2 = 4 halves, and the 1 half added makes 
5 halves. 

34. How many half-bushels in 4^ bushels of oats 7 In 5^ 
bushels 7 In 7^ bushels 7 In 9^ bushels 7 
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35. How many eighths of a dollar in 24 dollars ? In 4f dol- 
lars? In7|doUars? In 9 J dollars? In 12^ dollars ? 

•36. How many tenths of an ounce in 4^^ ounces? In 6^ 
ounces ? In 8y\j^ ounces ? In 10^^ ounces ? 

37. How many barrels of wine in 6 half (|) barrels ? 

Illustration. — Since it takes 2 halves to make one whole 
one, there will be as many whole barrels in 6 halves (f ) as 2 is 
contained times in 6. 2 is contaiifed in 6, 3 times. 

Ans. 3 barrels. 

38. How many firkins of butter in f firkins ? In ^ firkins ? 

39. How many whole numbers in -^^ ? In -^^ ? In ^^ ? 

40. How many whole numbers in J^ ? In f ? In -^ ? In 

41. If a skein of silk is worth 3|- cents, what are 6 skeins 
worth? 

Illustration. — If 1 skein is worth ^^ cents, 6 skeins are 
worth 6 times as much ; 6 times 3^ are equal to 6 times 3 and 6 
times i-; 6 times 3 = IBj 6 times ^ = f = 3 ; 18 + 3 = 21. 

Ans. 21 cents. 

42. Bought one pair of boots for $6 J; what must I pay for 
4 pairs ? For 8 pairs ? For 10 pairs ? For 12 pairs ? 

43. Paid 12 J cents for one pound of cloves ; what will 6 
pounds cost ? 10 pounds ? 12 pounds ? 

44. K one pound of butter is worth 12 cents, what are 4|- 
pounds worth ? 

Illustration. — If 1 pound is worth 12 cents, 4^ pounds are 
worth 4^ times as much ; 4^ times 12 cents are equal to 4 times 
12 and j- of 12 ; 4 times 12 are 48, and j- of 12 is 6 ; 48 cents 
and 6 cents are 54 cents. 

45. When lard is sold for 9 cents per pound, what must be 
paid for 7^ pounds ? For 8^ pounds ? For 9 J pounds ? 

46. Bought 1 pound of coffee at 16 cents ; what will 5^ pounds 
cost ? 3|- pounds ? 5^- pounds ? 6j- pounds ? 

47. If 1 yard of clo3i is worth 20 cents, what is the value of 
16i yards ? 12^ yards ? 8| yards ? 11^ yards ? 

48. If 1 J bushels of com cost $1.20, what will 1 budiel cost ? 

Illustration. — 1^ bushels = f bushels. Now, if ^ cost 
$1.20, i wUl cost i of $1.20 = $0.40 ; and J or a whole bushel 
will cost 2 times $0.40 = $0.80. Ans. $0.80. 

49. If 2f pounds of coffee cost 60 cents, what will 1 pound 
cost ? 
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Illustration. — 2| pounds = J^ potmds. If -'^ cost 60 
cents, ^ will cost ^^ of 60 cents = 5 cents ; and ^, or a pound, 
will cost 5 times 5 cents = 25 cents. 

50. How many times will 60 contain 2§ 7 

51. Paid $54 for 7^ barrels of oil ; what cost 1 barrel ? 

52. How many times is 7^ contained in 54 ? 

53. How many cords of wood, at $5^ per cord, can be bought 
for $66 ? 

54. How many times will 66 contain 5^ ? 

55. Grave $40 for 6f yards of broadcloth ; what cost 1 yard ? 

56. How many times is 6| contained in 40 7 

57. The distance between two places is 110 rods. I wish to 
divide this distance into spaces of 5 j- rods each. Bequired the 
number of spaces. 



*Vn. CONTRACTIONS IN MULTIPLICATION AND 

DIVISION.* 

CONTRACTIONS IN MULTIPLICATION. 

Aet. 61. To multiply by 25. 

Ex. 1. Multiply 876581 by 25. Ans. 21914525. 

OPERATION. "We multiply by 100, by an- 

4) 87658100 nexing two cipners to the multi- 

— — r plicand ; and since 25, the multi- 

21914525 Product. pHer, is only one fourth of 100, 

we divide by 4 to obtain the true product. 

Rule. — Annex two ciphers to the multiplicand, and divide it by 4. 



♦If the principles on which these contractions depend are considered 
too difficult for the yonng pupil to understand at this stage of his progress, 
they may be omitted for the present, and attended to when he is farther 
advanced. 



Questions. — Art. 61. What is the rule for multiplying by 26? What is 
the reason for the rule ? 

6 
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Examples for Practice. 



2. Multiply 76589658 by 25. 

3. Multiply 567898717 by 25. 

4. Multiply 123456789 by 25. 

Art; 62. To multiply by 33 J. 
Ex. 1. Multiply 87678963 by 33^. 



Ans. 1914741450. 



Ans. 2922632100. 



OPEBATION. 

3)8767896300 



We multiply by 100, as be- 
fore ; and since 33^, the mul- 
tiplier, is only one third of 

2922632100 Product. 1"0» ^^ divide by 3 to obtain 

the true product. 

Rule. — Annex two ciphers to the multiplicand, and divide it hy 3. 

Examples for Practice. 



2. Multiply 356789541 by 33j. 
:3. Multiply 871132182 by 33^. 
4. Multiply 583647912 by 33f 

Art. 63. To multiply by 125. 

Ex. 1. Multiply 7896538 by 125. 



Ans. 11892984700. 



Ans. 987067250. 
We multiply by 1000, by 



annexing three ciphers to tibe 

id " 



OPKRATIOK. 

8 )789653800 

987067250 Product. multipU'^nd ; ani since 125, 

the multiplier, is only one 
dghth of 1000, we divide by 8 to obtain the true product. 

Rule. — Annex three ciphers to the multiplicand, and divide it hy 8. 



Examples for Practice. 



2. Multiply 7965325 by 125. 

3. Multiply 1234567 by 125. 

4. Multiply 3049862 by 125. 



Ans. 995665625. 



'j ♦— 



;.r_ 



1 



Questions. — Art. 62. What la the rule for mnltiplying by SSH What is 
the reason for this rale 7 — Art. 63. What is the rale for multiplyiiig hy 
125 7 Give the reason for the role. 
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Abt. 6i. To multiply by any number of 9'g. 

Ex.1. Multiply 4789653 by 99999. Ans. 478960510347. 

opKRATioH. By adding 1 to any num- 

478965300000 ber composed of nines, we 

4 7 8 9 6 5 3 obtain a number expressed 

by 1 with as many ciphers 

478960510347 Product, annexed as there are nines in 

the number to which 1 is 
added. Thus, 999 -}- 1 = 1000. Therefore, annexing to the multi- 
plicand as many ciphers as there are nines in the multiplier is the 
same thing as multiplying the number by a multiplier too large by 
1, and subtracting the number to be multiplied from this enlarged 
product will give the true product. 

Bulb. — Annex as many ciphers to the multiplicand as there are 9'^ 
in the mtUtipUery and from this number subtract the number to be mul- 
tipUed, 

Examples fob Pbactice. 

2. Multiply 1234567 by 999. Ans. 1233332433. 

3. Multiply 876543 by 999999. 

4. Multiply 999999 by 999999. 

CONTRACTIONS IN DIVISION. 
Abt. 65. To divide by 25. 

Ex. 1. Divide 1234567 by 25. Ans. 49382^. 

opBSATioH. Multiplying the dividend by 4 makes 

1234567 ^* ^^^^ times too great ; therefore, to 

A obtain the true <]^uotient, we must^i- 

vide by 100, a divisor four times greater 

4 9 3 8 216 8 Quotient. I^«^ ^!l^^l ^°®- ^^^ we do by cut- 
« ^ ting off two figures on the right. 

Rule. — Multiply the dividend by 4, and divide the product by 100. 

Examples fob Pbactice. 

2. Divide 9876525 by 25. Ans. 395061. 

3. Divide 1378925 by 25. 

4. Divide 899999 by 25. 



Questions. — Art. 64. What is the rule for multiplying by any number of 
9*8 7 What is the reason for the rule? — Art. 66. What is the rule for 
dividing by 25 7 Give the reason for the rule. 
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Abt. 66. To divide by 33 J. 

Ex. 1. Divide 6789543 by 33f Ans. 203686/^V 

Multipl^g the dividend by 3 makes 

fi •/« Q '^ k ^ ^* three tunes too great ; therefore, to 

D 7 o y 4'0 obtain the true quotient, we must divide 

£ by 100, a divisor three times greater 

2 3 6 8 612 9 Quotient. *^. ^"Jl^^ *>°®- ™?. ^ .^t? ^^ 
' ^ cutting off two figures on the right. 

Rule. — Multiply the dividend by 3, and divide the product by 100. 

Examples j-ob Pbactice. 

2. Divide 987654321 by 33^. Ans. 29629629/^3^. 

3. Divide 8712378 by 33^. 

4. Divide 4789536 by 33^. 

5. Divide -89676 by 33f 

6. Divide 17854 by 33j. 

Art. 67. To divide by 125. 

Ex. 1. Divide 9874725 by 125. Ans. 78997/^. 

opBRATioN. Multiplying the dividend by 8 makes 

9874726 ^* eight times too great ; therefore, to 

Q obtain the true quotient, we must divide 

by 1000, a divisor eight times greater 

7 89971800 Quotient, than the true one. We do this By cut- • 
I V 1/ */ • |«^ V V v^iAvwx^xxw. ^jj^g ^£p ihre/Q figures on the right. 

KuLE. — Multiply the dividend by 8, and divide the product by 1000. 

Examples pob Practice. 

2. Divide 1728125 by 125. Ans. 13825. 

3. Divide 478763250 by 125. 

4. Divide 591234875 by 125. 

5. Divide 489648 by 125. 

6. Divide 836184 by 125. 



Questions. — Art. €6. What is the rule for diyiding by 33} 7 Give the 
reason for the rule. — Art. 67. What is the rule for diyidlDg by 125 7 What 
is the reason for the rule 7 
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§Vin. MISCELLANEOUS EXAMPLES, 

INVOLVINa THE FOBEGOINQ RULES. 

1. A BOUGHT 73 hogsheada of molasses at 29 dollars per 
hogshead, and sold it at 37 dollars per hogshead ; what did he 
gain? 

2. B bought 896 acres of wild land at 15 dollars per acre, 
and sold it at 43 dollars per acre ; what did he gain ? 

3. N. Grage sold 47 bushels of corn at 57 cents per bushel, 
which cost him only 37 cents per bushel ; how many cents did 
he gain? 

4. A butcher bought « lot of beef weighing 765 pounds at 11 
cents per pound, and sold it at 9 cents per pound ; how many 
cents did he lose 7 

5. A tavemer bought 29 loads of hay at 17 dollars per load, 
and 76 cords of wood at 5 dollars a cord ; what was the amount 
of the hay and the wood? 

6. Bought 17 yards of cotton at 15 cents per yard, 46 gal- 
lons of molasses at 28 cents per gallon, 16 pounds of tea at 76 
cents a pound, and 107 pounds of coffee at 14 cents a pound ; 
what was the amount of my bill ? 

7. A man trayelled 78 days, and each day he walked 27 
miles ; what was the length of his journey ? 

8. A man sets out from Boston to travel to New York, the 
distance being 223 miles, and walks 27 miles a day for 6 days 
in succession ; what distance remains to be travelled ? 

9. What cost a farm of 365 acres at 97 dollars per acre? 

10. Bought 376 oxen at 36 dollars per ox, 169 cows at 27 
dollars each, 765 sheep at 4 dollars per head, and 79 elegant 
horses at 275 dollars each ; what was paid for all? 

11. J. Barker has a fine orchard, consisting of 365 trees, and 
each tree produces 7 barrels of apples, and these apples will 
bring him in market 3 dollars per barrel ; what is the income 
of the orchard? 

12. J. Peabody bought of E. Ames 7 yards of his best broad- 
cloth at 9 dollars per yard, and in payment he gave Ames a 

6* 



i 
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one himdred-dollar bill ; how many dollars must Ames return 
to Peabody? 

13. Bought of P. Parker a cooking-stove for 31 dollars, 7 
quintals of his best fish at 6 dollars per quintal, 14 bushels of 
rye at 1 dollar per bushel, and 5 mill-saws at 16 dollars each ; 
in part payment for the above articles, I sold him eight thousand 
feet of boards at 15 dollars per thousand; how much must I 
pay him to balance the account ? 

14. In 1 day there are 24 hours; how many in 57 days? 

15. In one pound avoirdupois weight there are 16 ounces ; 
how many ounces are there in 369 pounds ? 

16. In a square mile there are 640 acres ; how many acres 
are there in a town, which contains 89 square miles? 

17. What cost 78 barrels of apples at 3 dollars per barrel? 

18. Bought 500 barrels of flour at 5 dollars per barrel, 47 
hundred weight of cheese at 9 dollars per hundred weight, and 
15 barrels of salmon at 17 dollars per barrel ; what was the 
amount of my purchase? 

19. Bought 760 acres of land at 47 dollars per acre, and sold 
J. Emery 171 acres at 56 dollars per acre, J. Smith 275 acres 
at 37 dollars per acre, and the remainder I sold to J. Kimball 
at 75 dollars per acre; how much did I gain by my sales? 

20. Bought a hogshead of oil containing 184 gallons, at 75 cents 
per gallon ; but 28 gallons having leaked out, I sold the remain- 
der at 98 cents per gallon; did I gain or lose by my bargain? 

21. Bought a quantity of flour, for which I gave 1728 dol- 
lars, there being 288 barrels ; I sold the same at 8 dollars per 
barrel ; how much did I gain? 

22. Purchased a cargo of molasses for 9212 dollars, there 
being 196 hogsheads ; I sold the same at 67 dollars per hogs- 
head ; how niuch did I gain on each hogshead ? 

23. A farmer bought 5 yoke of oxen at 87 dollars a yoke ; 
37 cows at 37 dollars eaeh ; 89 sheep at 3 dollars apiece. He 
sold the oxen at 98 dollars a yoke ; for the cows he received 40 
dollars each ; and for the sheep he had 4 dollars apiece. How 
much did he gain by his trade? 
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24. The sum of two nmnbers is 5482, and the smaller nimiber 
is 1962 ; what is the difference ? 

25. The difference between two nmnbers is 125, and the 
smaller number is 1482 ; what is the greater? 

26. The difference between two numbers is 1282, and the 
greater nuij^ber is 6958 ; what is the smaller? 

'27. If the dividend is 21775, and the divisor 871, what is 
the quotient? 

28. If the quotient is 482, and the divisor 281, what is the 
dividend ? 

29. If 144 inches make 1 square foot, how many square feet 
in 20736 inches ? 

30. An acre contains 160 square rods ; how many rods in a 
farm containing 769 acres? 

31. A gentleman bought a house for three thousand forty- 
seven dollars, and a carriage and span of horses for five hundred 
seven dollars. He paid at one time two thousand seventeen 
dollars, and at another time nine hundred seven dollars. How 
much remains due ? 

32. The erection of a factory cost 68,255 dollars ; supposing 
this sum to be divided into 365 shares, what is the value of 
each? / 

33. Bought two lots of wild land ; the first contained 144 
acres, for which I paid 12 dollars per acre ; the second contained 
108 acres, which cost 15 dollars per acre. I sold both lots at 
18 dollars per acre; what was the amount of gain? 

34. Sold 17 cords of oak wood at 6 dollars per cord, 36 cords 
of maple at 3 dollars per cord, and 29 cords of walnut at 7 dol- 
lars per cord. What was the amount received ? 

35. Daniel Bailey has a fine farm of 300 acres, which cost 
him 73 dollars per acre. He sold 83 acres of this farm to Minot 
Thayer, for 97 dollars per acre ; 42 acres to J. Kussel, for 87 
dollars per acre ; 75 acres to J. Dana, at 75 dollars per acre ; 
and the remainder to J. Webster, at 100 dollars per acre. What 
was his net gain? 

36. J. Grale purchased 17 sheep for 3 dollars each, 19 cows 
at 27 dollars each, and 47 oxen at 57 dollars each. He sold 
his purchase for 3700 dollars. What did he gain? 

37. Purchased 17 tons of copperas at 32 dollars per ton. I 
sold 7 tons at 29 dollars per ton, 8 tons at 36 dollars per ton, 
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and the remainder at 25 dollars per ton. Did I gain or lose, 
and how much ? 

88. John Smith bought 28 yards of broadcloth at 5 dollars 
per yard ; and, haying lost 10 yards, he sold the remainder at 9 
dollars per yard. Did he gain or lose, and how much ? 

• 

39. Which is of the greater value, 386 acres of land at 76 
dollars per acre, or 968 hogsheads of molasses at 25 dollars 
per hog^ead 7 Ans. The land, by 5136 dollars. 

40. Bought of J. Low 37 tons of hay at 18 dollars per ton. 
I paid him 75 dollars, and 12 yards of broadcloth at 4 dollars 
per yard. How much remains, due to Low ? 

41. A purchased of B 40 cords of wood at 5 dollars per cord, 
9 tons of hay at 17 dollars per ton, 19 grindstones at 2 dollars 
apiece, 37 yards of broadcloth at 4 dollars per yard, and 16 
barrels of flour at 6 dollars per barrel ; what is the amount of 
A'sbiU? 

42. John Smith, Jr., bought of K. S. Dayis 18 dozen of 
National Arithmetics at 6 dollars per dozen, 23 dozen of Mental 
Arithmetics at 1 dollar per dozen, 17 dozen Family Bibles at 3 
dollars per copy ; what is the amount of the bill 7 

43. B. Hasseltine sold to John James 169 tons of timber at 
7 dollars per ton, 116 cords of oak wood at 6 dollars pef cord, 
and 37 cords of maple wood at 5 dollars per cord ; James has 
paid £[asseltine 144 dollars in cash, and 23 yards of cloth at 4 
dollars per yard ; wh^t remains due to Hasseltine 7 

44. J. Frost owes me on account 375 dollars, and he has paid 
me 6 cords of wood at 5 dollars per cord, 15 tons of hay at 12 
dollars per ton, and 32 bushels of rye at 1 doUar per bushel. 
How much remains due to me 7 

45. Gave 169 dollars for a chaise, 87 dollars for a harness, 
and 176 dollars for a horse. I sold the chaise for 187 dollars, 
the harness for 107 dollars, and the horse for 165 dollars. 
What sum have I gained 7 

46. Bought a fanA of J. C. Bradbury for 1728 dollars, for 
which I paid him 75 barrels of flour at 6 dollars per barrel, 9 
cords of wood at 5 dollars a cord, 17 tons of hay at 25 dollars 
a ton, 40 bushels of wheat at 2 dollars a bushel, and 65 bushels 
of beans at 3 dollars a bushel ; how many dollars remain due to 
Bradbuiy 7 
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Art. 685 Unitbd States Money, established by Congress in 
1796, is the legal currency of the United States. 



T51BLE. 



10 Mills 


make 


- 1 Cent, 


marked 


c. 


10 Onts 


iC 


1 Dime, 


n 


d. 


10 Dimes 


it 


1 Dollar, 


a 


$• 


10 Dollars 


it 


1 Eagle, 


n 

Cents. 


E. 

Mnis. 






Dimes. 


1 = 


10 




Dollars. 


1 .= 


10 = 


100 


agle. 


1 =. 


10 = 


100 =: 


1000 


1 = 


10 = 


100 = 


1000 = 


10000' 



Simple Numbers, that is, numbers whose units are all of a ^ 
single denomination, have thus far, in this work, been made use 
of alone in the operations. 

But as the units or denominations of United States money in- 
crease from right to left, and decrease from left to right, in the 
same manner as do the units of the several orders in simple 
numbers, they may, therefore, be added, subtracted, multiplied, 
and divided, according to the same rules. 

Dollars are separated from cents by a point, called a separa- 
trix or decimal point ; the first two places at the right of the 
point being cents ; and the third place, mills. Thus, $ 16.253 
is read, sixteen dollars, twenty-five cents, three mills. 

Since cents occupy two places, the place of dimes and of cents, 
when the number of cents is less than 10, a cipher must be 
written before them in the place of dimes ; thus, .03, .07, &c. 

The coins of the United States consist of the double-eagle, eagle, 
half-eagle, quarter-eagle, three dollars, and dollar, made of gdd ; 
the dollar, half-dollar, quarter-dollar, dime, half-dime, and three- 
cent piece, made of silver; the cent and half-cent, made of copper. 

NoTB 1*. — The word Mill is from the Latin word mille (one thousand) ; 
the word Cent, from the Latin centum (one hundred) ; the word Dime, 
from a French word signifying a tithe or tenth; and the reason of these 

QiTESTiONS. — Art. 68. What is United States money ? Repeat the Tahle 
of United States Money. What is a simple numher? What are the de- 
nominations of United States money? How do they increase from right 
to left? How are they added, subtracted, multiplied, and divided? How 
are dollars, cents, and mills, separated ? Why must a cipher be placed before 
cents, when the number is less than 10 ? Why are two places allowed for 
cents, while only one is allowed for mills ? Name the coins of the United 
States. 
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lumes, as applied to our coins, is found in the proportion which they 
respectively bear to the dollar. 

The term. Pollab is said to be derlyed from the Danish word Daler, 
and this from Dale, the name of a town, where it was first coined. 

The symbol $ represents, probably, the letter U written upon an S, 
denoting U. S. (United States). - • 

Note 2.— All the gold and silver coins of the United States are now 
made of one purity, nine parts of pure metal, and one part alloy. The alloy 
for the silver is pure copper ; and that for the gold, one part copper and 
one part i^vef. The cent is now made of pure copper and nickel. The 
standard weight, as fixed by present laws, of the eagle, is 258 grains, 
Ttoj ; the silver dollar, 412j^ grains ; half-dollar, 192 grains ; quarter- 
dollar, 96 grains ; dime, 88f grains ; half-dime, 19-J- grains ; three-cent 
piece, Ht^^xt gi^&uis ; and the cent, new coinage, 72 grains. 

EEDUCnON OF UNITED STATES MONEY. 

Abt. 69* Beduction of United States Money is changing the 
units of one of its denominations to the units of another, either 
of a higher or lower denomination, without altering their value. 

Abt. 70* To reduce units £rom a higher denomination to a 
lower. 

Ex. 1. Beduce 25 dollars to cents and milla 

Ans. 2500 cents, 25000 mills 

0PBRATI017. 

2 5 dollars. 

10 We multiply the 25 by 100, be- 

>. g ^ ^ . cause 100 cents make 1 dollar; 

^ & U cents. and multiply the 2500 by 10, be- 

1 cause 10 mills make 1 cent 

2 5 milk 
Or thus, 2 5 mills. 

Rule. — To reduce dollars to cents ^ annex two ciphers ; to reduce 
dollars to mills, annex three ciphers; and to reduce cents to nuUs, 
annex one cipher. 

Note. — Dollars, cents, and mills, expressed by a single number, are re- 
duced to mills by merely removing the separating point ; and dollars and 
cents, by annexing one cipher and removing the separatrix. 

Aet. 71. "^ To reduce units from a lower denomination to a 
higher. 

Ex. 1. Beduce 25000 mills to cents and dollars. 

Ans. 2500 cents, $25. 

Questions. — Art. 69. What is reduction of United States Money? — Art. 
70. What is the role for reducing dollars to cents and mills 7 Give the reason 
for the role. How do yon reduce dollars and cents to cents, or dollars, cents, 
and mills, to mills? What is the reason for this rule 7 
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OPXBATIOir. 

1 ) 25000 mills. ^^ ^^^^ ^^^ 25000 by 10, be- 

100)2500 cents. ^"s® ^^ °*i^ ™ak® 1 cent; and 

divide the 2500 by 100, because 

2 6 dollars. lOO cents make 1 dollar. 

Or thus, 2 5|0 0|0 mills. 

Rule. — To reduce mills to cents, ciU off qsr figure on the right ; 
to reduce cents to dollars, point off two figures; and to reduce mills to 
doUto's, point off tmree figures. 

Examples fob Practice. 

1. Reduce $125 to cents. Ans. 12500 cents. 

2. Reduce $345 to mills. Ans. 845000 mills. 

3. Reduce 297 mills to cents. 

4. Reduce 2682 mills to dollars. 

5. Reduce 4123 cents to dollars. 

6. Reduce $156.29 to cents. 

7. Reduce $16,428 to mills. 

8. Reduce $9.87 to mills. 

Abt. 72. ADDITION OF UNTEIED STATBS MONEY. 

Rule. — Write dollars, cents, and mills, so that units of the same 
denomination shall stand in the same column. 

Add as in addition of simple numbers, and place the separating point 
directly under that above. 

Proof. -^ The proof is the same as in addition of simple num- 
bers. 

Examples eob Practice. 



1. 


2. 


3. 


4. 


$. eti.m. 


$. cts. n. 


$. ctB. m. 


$. cU. 


45.243 


75.643 


16.705 


147.86 


13.896 


16.8 97 


14.003 


7 8 9.5 8 


9 3.5 1 6 


4 3.8 1 6 


1 8.7 1 9 


496.87 


52.343 


58.313 


9 7.0 9 


911.84 


Ans. 2 4.9 9 8 


194.669 


146.436 


2345.15 



Qttesttons. — Art. 71. What is the rule for reducing mills to cents 7 For 
reducing cents to dollars 7 Por reducing mills to dollars 7 Give the reason 
for each. — Art. 72. How must the numbers be written down in addition of 
United States money 7 How added 7 How pointed off? Bepeat the role. 
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5. 


6. 


7. 


, 8. 


%m -CtS. U. 


$. cts. m. 


$. cts. m. 


$. cts. m. 


7 8 6.7 1 3 


8 7.0 5 9 


9 1.7 6 3 


7 8 6.7 1 3 


1 7 6.0 7 1 


3 7.810 


84.161 


3 4 5.6 7 8 


5 6 7.8 1 9 


81.475 


1 0.0 7 


9 7.0 1 7 


1 2 3.4 5 6 


4 0.0 7 8 


5 3.6 1 5 


8 61.090 


7 8 9.0 1 2 


2 1.1 5 6 


8 1.1 7 6 


1 2 3.4 7 6 


345.678 


81.177 


3 2.817 


9 8 7.0 1 6 


9 01.2 34 


3 3.6 2 1 


5 3.1 9 6 


345.705 


7 1 8.9 5 


2 8.0 9 3 


4 1.5 7 


3 5 7.0 9 1 



9. Bought a coat for $17.81, a vest for $3.75, a pair of 
pantaloons for $2.87, and a pair of boots for $7.18 ; what was 
the amount 7 

10. Sold a load of wood for seven dollars six cents, five 
bushels of com for four dollars seventy-five cents, and seven 
bushels of potatoes for two dollars six cents; what was re- 
ceived for the whole ? 

11. Bought a barrel of flour for $6.50, a box of sugar for 
.87, a ton of coal for $12.77, and a box of raisins for $2.50; 

what was paid for the various articles? 

12. Paid $4.62 for a hat, $9.75 for a coat, $5.75 for a pair 
of boots, and $1.50 for an umbrella ; what was paid for the 
whole ? 

13. A grocer sold a pound of tea for $0,625 ; 4 pounds of 
butter for $0.75 ; 4 dozen of lemons for $0,875 ; 9 pounds of 
sugar for $0.80 ; and 3 pounds of dates for $0,375. What * 
was the amount of the bill 7 

14. A student purchased a Latin grammar for $0.75, a 
, Virgil for $3.75, a Greek lexicon for $4.75, a Homer for $1.25, 

an English dictionary for $3.75, and a Greek Testament for 
$0.75 ; what was the amount of the bill 7 

15. Bought of J. H. Carleton a China tea-set for ten dollars 
eighty-two cents, a dining-set for nine dollars sixty-two cents 
five mills, a solar lamp for ten dollars fifty cents, a pair of vases 
for four dollars sixty-two cents five mills, and a set of silver 
spoons for twelve dollars seventy-five cents ; what did the whole 
cost 7 

16. Bought three hundred weight of beef at seven dollars 
seven cents per hundred weight, four cords of wood at six dollars 
four cents per cord, and a cheese for three dollars nine cents ; 
what was the amount of the bill 7 
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Akt. 73. SUBTRACnON OF UNITED STATES MONEY. 

Rule. — Write the several denominations of the subtrahend under 
the corresponding ones of the minuend. 

Subtract as in subtraction of simple numbers^ and place the septh 
ratrix directly under that above. 

Proof, — The proof is the same as in subtraction of simple * 
niunbers. 

EZAUPLES FOB PRACnCOS. 

1. 2. 3. 4. 

$. cts. m. t. cts. $. eto. m. $. eti. 

Min. 6 1.& 8 5 4 7 1.8 1 1 5 6.0 3 1 4 1.7 . 

Sub. 19.19 7 15 8.19 19.0 9 9 0.91 



Rem. 4 2.3 8 8 313.6 2 13 6.994 50.79 

5. 6. 7. 8. 

$. cts. m. $. cts. m. %, cts. m. $. ctsi q. 

Prom 71.8 61 91.0 71 815.701 10781.303 

Take 19.19.7 19.0 9 5 9 0.8 3 999 9.0 9 7 



9. From $71.07 take $5.09. 

10. From $100 take $17.17. 

11. From one hundred dollars there were paid to one man 
seventeen dollars nine cents, to anothei^ twenty-three dollars 
eight cents, and to another thirty-three dollars twenty-five cents; 
how much cash remained 7 

12. From ten dollars take nine mills. 

13. A lady went " a shopping," her mother having given her 
fifiy dollars. She purchased a dress for fifteen dollars seven 
cents ; a shawl for eleven dollars ten cents ; a bonnet for seven 
dollars nine cents ; and a pair of shoes for two dollars. How 
much money had she remaining 7 

14. From one hundred dollars there were taken at one time 
thirty-one dollars fifteen cents seven mills; at another time, 
seven dollars nine cents five mills ; at another time, five dollars 
five cents; and at another time, twenty-two dollars two cents 
seven mills. How much cash remained of the hundred dollars 7 



QiTBiTioKS. — Art. 73. How do ^oa write down the numbers in subtraotiop 
«f United States money 7 Howsabtraot? How pointed off? Bepeat the 
role. 
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Abt. 74t MULMPIICATION OF UNITED STATES MONEY. 

"Rule, —^ Multiply as in multiplication of simple numbers. 
The product will he in the lowest denomination in the' question, 
ibhich must be pointed off as in reduction of United States money, 
(Art. 71.) ^ *^ -^ ^ 

Proof, — The proof is the same as in multiplication of simple 
numbers. 

TiXAMTTiES :P0B PkAGTIOE. 

1. What will 143 barrels 2. What wiU 144 gallons 

of flour cost at $7.25 per of oil cost at $1,625 a gal- 
barrel? Ans. $1036.75. Ion? Ans.$234. 

OPBBATION. OPERATION. 

MultipUcand $7.2 5 Multiplicand $1.6 2,5 

MultipUer 14 3 Multiplier 144 

2176 6500 

2900 6500 

725 1625 



Product $10 3 6.7 5 Product $2 34.0 0,0 

3. What will 165 gallons of molasses cost at $0.27 a gal- 
lon? Ans. $44.55. 

4. Sold 73 tons of timber at $5.68 a ton ; what was the 
amount ? * 

5. What will 43 rakes cost at $0.17 apiece ? 

6. What will 19 bushels of salt cost at $1,625 per bushel ? 

7. What will 47 acres of land cost at $37.75 per acre ? 

8. What will 19 dozen penknives cost at $0,375 apiece 7 

9. What is the value of 17 chests of souchong tea, each 
weighing 59 pounds, at $0.67 per pound ? 

10. When 19 cords of wood are* sold at $5.63 per cord, 
what is the amount ? ^ 

11. A merchant sold 18 barrels of pork, each weighing 200 
pounds, at 12 cents 5 mills a pound ; what did he receive ? 



QrasnoKS. — Art 74. Hott do you anange the maltiplioand and mnltipliev 
in multiplication of United States money 7 How multiply 7 Of what denpmi* 
nation is th« product? How must it be pointed off? Repeat the rule. 
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12. What cost 132 tons of hay at $12,125 per ton 7 

18. A fanner sold one lot of land, containing 187 acres, at 
$37.50 per acre ; another lot, containing 89 acres, at $137.37 
per acre ; and another lot, containing 57 acres, at $89.29 per 
acre ; what was the amonnt received for the whole ? 

Abt. 76. DIVISION OF UNITED STATES MONET. 

BuLE. — Divide as in division of simple numbers. 

The quotient will be in the lowest denomination of the dividend^ 
which must be pointed off as in reduction of United States money. 
(Art. 71.) 

NoiE. — When the diyidend condsts of dollars only, and is either smaller 
than the divisor or not divisible by it without a remainder, rednoe it to 
a lower denomination by annexing two or three ciphers, as the case may 
require, and the qnotient wlU be cents or mills accordingly. 

Proof. — The proof is the same as in division of simple 
numbers. ~ 

Examples i-ob Pbactioe. 

1. K 59 yards of cloth cost 2. Purchased 68 omices of 

$90,27, what wiU 1 yard indigo for $17. What did I 
cost? Ans. $1.53. ^ye per ounce 7 

Ans. $0.25. 

OFSRAJIOIX, OPK&ATIOH. 

Biyidend. $. Dividend. $. 

DMflor 5 9 ) 9 0.2 7 ( 1.5 3 Qoottent IMyiflor 6 8 ) 1 7.0 ( 0.2 5 Qiurtient. 

59 136 • 



312 340 

295 340 

177 
177 



3. If 89 acres of land cost $12225.93, what is the value of 
1 acre ? ♦ 

4. When 19 yards of cloth are sold for $106.97, what should 
be paid for 1 yard ? 

Questions. — Art. 75. How do yon arrange the dividend and divisor in 
division of United States money? How divide 7 Of what denomination is 
th* quotient 7 How pointed off? ' How do you proceed when the dividend is 
dollars only, and is either smaller than the divisor or not divisible by it 
without a remainder ? Repeat the mle. 



i 
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5. Gave $22.50 for 18 barrels of apples ; what was paid for 
1 barrel 7 For 5 barrels ? For 10 barrels ? 

6. Bought 153 pounds of tea for $90.27 ; what was it- per 
pound ? 

7. A merchant purchased a bale of cloth, containing 73 
yards, for $414.64 ; what was the cost of 1 yard ? 

8. K 126. pounds of butter cost $16.38, what will 1 pound 
cost? 

9. K 63 pounds of tea cost $58.59, what will 1 pound cost 7 

10. If 76 cwt. of beef cost $249.28, what will 1 cwt. cost? 

11. If 96,000 feet of boards cost $1120.32, what will a 
thousand feet cost ? 

12. Sold 169 tons of timber for $790.92 ; what was received 
for 1 ton ? 

13. When 369 tons of potash are sold for $48910.95, what is 
received for 1 ton ? . 

14. For 19 cords of wood I paid $109.25 ; what was paid 
fori cord? 

PRACTICAL QUESTIONS BY ANALTSia 

Abt. 76a ~ Analysis is an examination of a question by 
resolving it into its parts, in order to consider them separately, 
and thus render each step in the solution plain and intel- 
ligible. 

Art. 77t The price of one pound, yard, bushel, &c., being 
given, to find the price of any quantity. 

Rule. — Multiply the price by the quantity, 

Ex. 1. If 1 ton of hay cost $12, what will 29 tons cost ? 

Ans. $348. 

Illustration. — Since 1 ton costs $12, 29 tons will cost 29 
times as much : $12 X 29 = $348. 

2. "If 1 bushel of salt cost 93 cents, what will 40 bushels 
cost ? What will 97 bushels cost ? Ans. $90.21. 

■ — — . ■ ■ ■ ■ . ■ ^ 

Questions. — Art. 77. The price of 1 pound, Ao., being giyen, how do ytu 
find the price of any quantity ? Gire the reason for this role. 
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3. K 1 bnsiiel of apples cost $1.65, what will 5 bushels cost? 
What will 18 bushels cost ? 

4. K 1 ton of clay cost $0.67, what will 7 tons cost 7 What 
will 63 tons cost ? . 

5. When $7.83 are paid for 1 cwt. of sugar, what will 12 owt. 
cost ? What will 93 cwt. cost ? 

6. When $0.09 are paid for 1 lb. of beef, what wiU 12 lb. 
cost ? ^Vhat wiU 760 lb. cost ? 

7. A gentleman paid $38.37 for 1 acre of land;, what was 
the cost of 20 acres. What would 144 acres cost 7 

8. Paid $6.83 for 1 barrel of flour ; what was the yalue of 
9 barrels 7 What must be paid for 108 barrels 7 



Abt. 78* The price of any quantity, and the quantily being 
given, to find the price of a unit of that quantity. 

Rule. — Divide the price by the quantity, 

9. If 15 bushels of com cost $10.35, what will 1 bushel 
cost 7 Ans. $0.69. 

Illustration. — Since 15 bushels cost $10.35, 1 bushel will 
cost as many cents as 15 is contained times in $10.35 : $10.35 
-^ 15 = $0.69. 

10. bought 65 barrels of flour for $422.50 ; what cost one 
barrel 7 What cost 15 barrels 7 Ans. $97.50. 

11. For 45 acres of land a &rmer paid $2025 ; what cost 1 
acre 7 What 180 acres 7 

12. For 5 pairs of gloves a lady paid $3.45 ; what cost 1 
pair 7 What cost 11 pairs 7 

13. If 11 tons of hay cost $214.50, what will 1 ton cost 7 
What will 87 tons cost 7 

14. When $60 are paid for 8 dozen of arithmetics, what will 
1 dozen cost 7 .What will 87 dozen cost 7 

15. Gave $5.58 for 9 bushels of potatoes; what will 1 
bushel cost 7 What will 43 bushels cost 7 

16. Bought 5 tons of hay for $85 ; what would 1 ton cost 7 
What would 97 tons cost 7 



Questions. — Art. 78. How do you find the price of 1 pound, Ac, the 
price of any quantity and the quantity being given 7 What is the reason for 
(his rule 7 

7* 
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17. If J. Ladd will sell 20 lb. of butter for $3.80, what 
fibould he charge for 59 lb. 7 

18. Sold 27 acres of land for $472.50 ; what was the price 
of 1 acre ? What should be given for 12 acres ? 

19. Paid $S9.69 for 7 cords of wood ; what will 1 cord 
cost ? What will 57 cords cost ? 

20. Paid $10.08 for 144 lb. of pepper ; what was the price 
of 1 pound ? What cost 359 lb. ? 

21. Paid $77.13 for 857 lb. of rice ; what cost 1 lb. ? What 
cost 359 lb. ? 

22. J. Johnson paid $187.53 for 987 gal. of molasses ; what 
cost 1 gal. ? What cost 329 gal. ? 

23. For 47 bushejs of salt J. IngersoU paid $26.32 ; ^what 
cost 1 bushel ? What cost 39 busheb ? 

Abt. 79i The price of any quantity and the price of a unit 
of that quantity being given, to find the quantity. 

Rule. — Divide ike whole price hy the price of a unit of the quantity 
required, 

24. I£ I expend $150 for coal at $6 per ton, how many tons 
can I purchase 7 Ans. 25 tons. 

Illustration. — Since I pay $6 for 1 ton, I can purchase as 
many tons with $15Q as $6 is contained times in $150 : $1^0 
-7- $6 = 25 ; therefore I can purchase 25 tons. 

25. At $5 per ream, how many reams of paper can be bought 
for $175 ? Ans. 35 reams. 

26. At $7.50 per barrel, how many barrels of flour can be 
obtained for $217.50 7 

27. At $75 per ton, how many tons of iron can be purchased 
for $4875 7 

28. At $4 per yard, how many yards of cloth can be bought 
for $1728 7 

29. How many hundred weight of hay can be bought for 
$9.66, if $0.69 are paid for 1 hundred weight 7 

30. If $66.51 are paid for flour at $7.39 per barrel, how 
many barrels can be bought 7 

31. Paid $136.50 for wood, at $3.25 per cord ; how many 
cords did I buy 7 



Qttbstions. — Art. 79. How do you find the quantity, the priee of 1 povnd, 
ke.t being giyen ? Give the reason for the rule. 
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Abt. 80t A Bill is a paper, giycn by merchants, containing 
a statement of gSods sold, and their prices. 

An invoice is a bill of merchandise shipped or forwarded to a 
purchaser, or selling agent. 

The date of a bill is the time and place of the transaction. 
The bill is against the party owing, and in favor of the 
party who is to receive the amomit due. 

A bill is receipted, when the receiving of the amount due is 
acknowledged by the party in whose favor it is. A clerk, or 
any other authorized person, may, in his stead, receipt for him, 
as in bill 2. 

When the items of a bill have been rendered at different dates, 
the several times may be given at the left hand, as in bill 5. 

When the bill is in the form of an account, containing items 
of debt and credit in its settlement, it is required to find the 
difference due, or balance, as in bill 5. 

What is the cost of each article in, and the amount due of, 
each of the following bills 7 

(1.) New York, May 20, 1856. 

Dr. John Smith, 

Bought of Somes & Gridlet, 
82 gals. Temperance Wine, at $0.76 
89 " Port do. " .92 

24 pairs SiUt Oloves, *' .60 

$165.38. 

JReceived payment, 

Somes & Gridlet. 



(2.) Philadelphia, March 1, 1857. 

Mr. Levi Webster, ^ 

Bought of James Frakkland, 

6 lbs. Chocolate, at $0.18 

12 *' Fhur, " .20 

6 pairs Shoes, " 1.80 

30 lbs. Candles, " .26 

$22.08. 

Beceived payment, 

James Franeland, 

by Enoch Osgood. 

QigssTioNS. — Art. 80. What is a bill, in mereantile transaotions 7 What is 
an invoice 7 When is a bill against^ and when in faror of a party 7 How is 
» bin receipted 7 
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Mr. WiLLUM Greenleaf, 

86 Sh(yvels, 
90 Spades, 
18 Ploughs, 
23 Handsaws, 
14 Sdmmers, 
12 MiHrsaws, 
46 cwL Iron, 



St. Louis, March 19, 1866. 

Bcmght of Moses Atwood, 
at $0.50 

.86 

11.00 

3.50 

.62 

12.12 

^' 12.00 

$1105.02. 



^4.) Boston, June 6, 1856. 

Mr. Amos Dow, 

Bought of Lord & Greenleaf, 
3T Chests Green Dsa, at $23.Y6 

42 " Black do,, " 17.50 

4a Casks Wine, " 99.00 

12 Crates Liverpool Ware, '* 115.00 
19 hhl. Genesee Flour, " 1.00 
23 bu. Bye, " 1.52 



$8188.n. 



V? 



(5.) 

'. JOi 



San Francisco, May 13, 1856. 
Mr. John Wade, ' 

1855. To Ayer, Fitts & Co., Dr. 

Apr. 5. 2b 80 pairs Hose, at $1.20 

Aug. n. " 1*? " Boots, " 3.00 

" 19 " iS^es, " 1.08 

ZVbv. 1. " 23 " Gl(yves, " .•?5 

$184.n. 



1856. Cr. 

Jan. 1. 21 Young Beaders, at $0.20 

" " 10 Greek Lexicons, " 3.90 

i^e5. 10. 1 Webster's Dictionaries, " 4.75 

Apr. 3. 19 JPoZto jBtfefes, " 2.93 

20 Testaments, " .37 



tt 



tt 



Balance due A., P. & Co. 
Beceived payment, 

Aybr, Fitts & Co. 



$140.72. 
$44.05. 



• 
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LEDGER ACCOUNTS. 

Art. 81 • The principal book of accounts among merchants 
18 called a ledger. In it are brought together scattered items 
of account, often making long columns.. As a rapid way. of 
finding the amount of each, accountants generally add more than 
one column at a single operation. (Art. 24.) The examples 
below may be added both by the usual method and by that which 
is more rapid. 

1. 2. 3. 4. 



$. cts. 


$. cts. 


$. cts. 


$• cts. 


5.7 5 


. 1.0 5 


71.10 


1 0.8 8 


3.15 


7.0 8 


3 5.6 


8 2 0.1 2 


. 6.3 7 


6.3 8 


21.4 


2 80.47 


10.13 


5.5 


1 0.5 


1 5 1.5 3 


5.0 5 


3.2 5 


6 2.7 5 


.9 2 


12.5 


8.19 


13.13 


11.0 8 


8.0 


1.13 


1.3 7 


* 49.13 


.6 8 


10.10 


16.0 2 


4 4.2 2 


1.3 7 


1 5.2 5 


19.2 8 


60.81 


22.0 


13.4 5 


1 6 3.3 5 


5 2.7 5 


16.0 5 


6.17 


620.50 


3 5.15 


1.19 


.09 


7 5.0 


7 0.0 6 


.31 


1.13 


2 5.2 


1050.00 


10.00 


8.0 7 


5 3.81 


812 0.1 2 


11.8 8 


11.0 6 


3 3.19 


2 0.5 


.12 


8 5.15 


17.00 


16.0 9 


9.17 


18.91 


10.3 8 


9 0.1 1 


.33 


1 0.0 3 - 


4 0.1 2 


1 8 2 5.5 


6.2 2 


8 0.0 


15.6 8 


1 5.1 


2:ai 


1,8 8 


71.12 


3 5.4 6 


7.17 


2.7 5 


13.19 


6 7.6 3 


15.5 


1.2 5 


10.0 


81.17 


11.25 


5.0 


18.2 


10.14 


.0 9 


2 5.5 


13.15 


■ 7 5.0 


21.17 


12.0 2 


2 5.0 


1 2 0.0 


3 2.00 


19.17 


1 2.5 5 


1 1 4,0 9 


14.0 6 


8 2.4 3 


1 1 1.1 


212.63 


20.5 


46.3 7 


235.83 


10300.48 



QiTEsnoKS. — Art. 81. Wliat is a ledger 7 Hoir may ledger oolumss be 
•dded rapidly 7 
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§ X. REDUCTION. 

Abt. 82a A SmPLB number is a unit or a collection of units, 
either abstract, or concrete of a single kind or denomination; 
thus, 1 dollar, 9 apples, 12, are dmple numbers. 

A Compound number is a collection of concrete units of several 
kinds or denominations, taken collectivelj ; thus, 12£. 18s.. 9d., 
is a compound number. 

Abt. 83« Reduction is chan^bg numbers, either simple or 
compound, from one denomination to another, without altering 
their values. 

It is of two kinds, Reduction Descending, and Reduction As- 
cending. 

Reduction Descending is changing numbers of a higher de- 
nomination to a lower denomination ; as pounds to shillings, &o. 
It is performed by multiplication. 

Reduction Ascending is changing numbers of a lower denomi- 
nation to a higher denomination ; as farthings to pence, &c. It 
is the reverse of Reduction Descending, and is performed by 
division. 

ENGLISH MONEY. 

Ajeit. 84* English or Sterling Money is the Currenoy of 
England. 

Table. 



4 Farthings (qr. or &r.) 
12 Pence 

20 Shillings 

21 Shillings sterling 
20 Shillings 



1 



(( 



&r.) 


make 
« 


1 Penny, 
1 Shillwg, 
1 Pound, 
1 Guinea, 
1 Sovereign, 


8. 

1 

20 


- 


d. 

1 » 

12 =» 
240 = 



d. 

8. 

£. 
Q. 

•60V. 



fkr. 

4 

48 

960 



Note 1. — The symbol £. stands fi>r the Latin word librae agnifying a 
pound ; s. for soUdtu, a BhUliDg ; d. for denarius, a penny ; qr, for 
gttadrana, a quarter. 



QinsSTioNS. — Art. 82. What is a simple nmnber? What is a compoimd 
number? — Art. 83. What is rednotion? How many kinds of reduction? 
What are they ? What is redaction descending ? What is rednotion asoend- 
ing ? — Art. 84. What is English money ? Bepeat the table. 
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NoxB 2. — Farthings are sometimes expressed in a fraction of a penny ; 
thus, 1/ar. = | cL ; 2 &r. = ^ d. ; 8 fiur. = | d. 

Note 3. —The Pound Sterling fk represented by a gold coin called a 
soyereign. Its legal yalue in United States mon^ is $4.84. 

NoTB 4. — The term sterling is probably from Easterling, the popular 
name of certain early German traders in England, whose mon^ was 
noted for the pnrity of its quality. 

Mental Exercises. 

1. How many fartihings in 3 pence? In 9 pence 7 

2. How many pence in 2 shillings? In 6 killings? 

3. How many shillings in 7 pounds? In 10 pounds? 

4. How many pence in 8 faithings? In 24 &rthings? 

5. How many shillings in 24 pence? In 60 pence? 

6. How many pounds in 40 shillings? In 80 shillings? 

Exercises for the Slate. 

Art. 8$« To reduce units of a higher denomination to a 
lower. 

1. How many &rtliings in 17 £. 8s. 9d. 3&r. ? 

opDLixioir. We multiply the 17 by 20, be- 

1 7£. 8s. 9d. 3fiir. cause 20 shillines make 1 pound, 

2 and to this product we ada the 8 

^ shillinss in the question. We then 

34 8 shillings. multiply by 12, because 12 pence 

1 2 make I shilling, and to the product 

we add the 9d. Again, we multi- 

418 5 pence. ply by 4, because 4 farthings make 

4 1 penny, and to this product we 

add the 3 far. ; and we find the 



Ans. 16 7 4 3 fartliings. answer to be 16743 faxthings. 

Rule. — Multiply the highest denomination given hy the ntanber re- 
quired of the next lower denomination to make one in the denomination 
multiplied. To this prodxtct add the corresponding denomination of 
the multiplicand, if there be any. Proceed in this way, till the reduc- 
tion is brought to the denomination required. 

Questions. — Art. 85. How do yon reduce pounds to shillings? Why 
multiply by 20 7 How do you reduce shillings to pence ? Why ? Pence to 
^EirthingsT Why 7 Guineas to shillings 7 What is the general rule for re- 
duction descending? 
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Art. 86* To reduce the unit of a lower denomination to a 
higher. 

Ex. 2. How many pounds in 16743 farthings ? 

op«BATio». We divide by 4, because 4 farthinM 

4)16743 far. make 1 penny, and the result is 41»5 

I A — t 1 a e J nf pcuce, and the remainder, 3, is far- 

1 2> 4185 d. 3far. things. We divide by 12, because 12 

2 ) 3 4 8 s. 9d. P^^^l °V^.^f. 1 sliilling and the result 

i IS 348 shillings, and the 9 remammg 

1 7 £. 8s. is pence. L^tly, we divide by 20, 

A tn/* a njor because 20 shillings make 1 pound, 

Ans. 17£. 8s. 9d. dfar. ^nd the result is 17£. 8s. Therefore, 
by annexing all the remainders to the last quotient, we find the answex 
to be 17£. 8s. 9d. 3far. 

Rule. — Divide the lower denomination given by the number, which 
it takes of that denomination to make one of the next higher. The 
quotient thus obtained divide as before, and so proceed until it is brought 
to the denomination required, 'the last quotient, with the remainders 
connected, will be the answer, 

3. In 9£. 18s. 7d. how many pence 7 

4. In 2383d. how many pounds, &c. 7 

5. How many farthings in 14£. lis. 5d. 2far. 7 

6. How many pounds in 13990far. 7 

TROY WEIGHT. 

Art. 87* Troy Weight is the weight used in weighing gold 
cdlyer, and jewels. 

Tablb. 

24 Grains (^.) make 1 Pennyweight, pwt. 

20 Pennyweights " 1 Ounco, o«. 

12 Ounces " 1 Pound, lb. 

lb. 1 « 20 «= 480 

1 = 12 — 240 =» 5760 



Questions. — Art. 86. How do you reduce farthings to pence? "Wliy di» 
vide by 4? How do you reduce perce to shillinpfs? "Why? ShilUngs to 
pounds? Why? Shillings to guineas? What is the general rule for reduc- 
tion aMendingV What is Troy Weight used for? Eepeat the Table. 
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Note 1.-— The oz. stands fair onza, the Spanish for ounce. 

Note 2. — A grain or com of wheat, gathered out of the middle of the 
ear, was the origin of all the weights usA in England. Of these grains, 
82, well dried, were to make one pennyweight. But in later times it was 
thought sufficient to divide the same pennyweight into 24 equal parts, still 
called grains, being the least weight now in use, from which the rest are 
computed. 

Note 3. — Diamonds and other precious stones are weighed by what is 
called Diamond Weight, of which 16 parts make 1 grain; 4 grains, 1 
carat. 1 grain Diamond Weight is equal to ^ grains Troy, and 1 carat to 

8l grains Troy. 

Note 4. — The Troy pound is the standard unit of weight adopted by 
the United States Mint, and is the same as the Imperial Troj pound of 
Great Britain. 

Mental Exercises. 

1. How many gr. in 2pwt. ? In lOpwt. ? 

2. How many pennyweights in 4oz. ? In 20oz. ? 

3. How many ounces in 21b. ? In 51b. ? In'lOlb. ? 

4. How many pennyweights in 48gr. ? In 96gr. ? 
6. Ho^ many ounces in 40pwt. ? In 120pwt. ? 

6. How many pounds in 24oz. ? In 60oz. ? In 120oz. ? 

ElOERCISES FOR THE SlATE. 

1. How many grains in 721b. 2. In 419887 grains, how 

lOoz. 15pwt. 7gr. ? . many pounds? 

OPBBATIOir. OPBKATTON. 

• 7 21b. 10oz.15pwt.7gr. 24) 41 9887^ gr. 
^^ * 2 0)1 7 49 5 pwt.7gr. 



8 7 4 ounces. ^ g )874 oz. 15pwt. 

7 2 lb. lOoz. 



17 4 9 5 pennyweights. 

24 . Ans. 721b. lOoz. 15pwt. 7gr. 

69987 
34990 

Ans. 419 8 8 7 grains. 



Questions. — What was the original of all weights in England? How 
many of these grains did it take to make a pennyweight ? How many grains 
in a pennyweight now? By what weight are diamonds weighed? What is 
the standard at the mint ? How do yon reduce pounds to grains ? Give the 
itasoB of the operation. How do you redace grains to ponjuU ? 

8 
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3. How many grains in 76pwt. 12gr. 7 

4. How many pennyweights in 1836gr. 7 

5. In 761b. 5oz. how many grains ? 

6. In 440160 grains how many pounds 7 

7. How many pennyweights in 1441b. 9oz. 7 

8. How many pounds in 34740pwt. ? 

9. How many pounds in 17895gr. ? 

10. In 31b. loz. 5pwt. 15gr. how many grains 7 

11. A valuable gem weighing 2oz. 18pwt. 12gr. was sold for 
$1.87 per grain ; what was the sum paid 7 

APOTHECARIES' WEIGHT. 



lb. 



■ i" - ■ ■ - 




Table. 


i 




20 Grains (gr.) 

3 Scruples 

8 Drams 
12 Ounces 




make 

(C 
(C 

(( 


1 Scruple, 
1 Dram, 
1 Ounce, 
1 Pound, 


80. 

dr. 
oz. 
lb. 


or B 
or 5 
or S 
or ft 


1 
=- 12 


ca 


dr. 
1 

8 
^ 96 


80. 

1 

# 

« 3 

= 24 

^ 288 


= 


sr- 

20 

60 

480 

5760 



Note 1. — In this wdght the pound, ounce, and grain are the same as 

in Troy Weight. ^ 

Note 2. ' — Medicines are usually bought and sold by Avoirdupois Weight 
Note 8. — In estimating the weight of fluids, 46 drops, or a oommon 

tea-spoonful, make about 1 fluid dram ; 2 common table-spoonflils, about 1 

fluid ounce. 



Mental Exercises. 



1. In 40 grains how many scruples ? 

2. In 5 scruples how many grains ? 

3. In 3 drams how many scruples ? 

4. How many pounds in 48 ounces ? 

5. How many ounces in 24 drams ? 



In 60gr. ? 
In lOsc. ? 
In lOdr. ? 

In 96oz. ? 
In 64dr. ? 



In 120gr. ? 
In 40so. ? 
In 17dr. ? 

In 144oz. ? 
In 96dr. ? 



Questions. — Art 88. For what is Apothecaries* Weight used ? What de- 
nominations of this weight are the same as those of Troy Weight 7 By what 
weight are medicines nsually bought and sold ? Repeat the table. 
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EIXXBGISBS FOB THB SlATB. 

1. In 401b. 8oz. 5dr. Iso. 7gr. 2. How many pounds in 

how many grains? 234567 grains 7 

OPSBATION. ' OPXBATIOV. 

4 lb. 8oz. 5dr. Isc. 7gr. 2 0)2 34567 gr. 



12 

4 8 8 ounces. 



; 3 ) 11728 sc. 7gi; 

g """"""• ' 8 )3909 dr.lso. 

39?9 drains. 1 2 )_488 oz. 5dr. 

3 4 lb. 8oss. 



117 2 8 scruples. 

20 - Ans. 401b. 8oz. 5dr. Iso. 7gr. 

Ans. 2 3 4 5 6 7 grains. 

3. How many scruples in 761b. ? 

4. How many pounds in 21888 9 7 * 

5. How many grains in 1441b. 7 . ^ 

6. How many poimds in 829440gr. 7 

7. In I2ab 85 35 19 18gr. how many grains ? 

8. In 73178 grains how many pounds 7 

9. How many doses are there in 7§ 65 29 of tartar emetic, 
admitting 20 grains for each dose 7 

AVOIRDUPOIS WEIGHT. 

Abt. 89* Avoirdupois Weight is used in weighing almost 
eyeiy kind of goods, and all metals except gold and silYer. 

Table. , 



16 Drams (dr.) 




make 1 


Ounce, 




oz. 


16 Ouncte 




" Impound, 




lb. 


25 Pounds 




1 


Quarter, 




qr. 


4 Quarters 




" 1 Hundred 


Weight, 


cwt. 


20 Hundred Weight 




*• 1 Ton, 




T. 










OK. 


dr. 






lb. 




. 1 = 


16 




qr. 


1 


C=3 


16 IB 


256 


ewt» 


1 


= 25 


=3 


400 = 


6400 


T. 1 « 


4 


= 100 


as 


1600 = 


25600 


1 = 20 = 


80 


= 20000 


^^ 4 


52000 =. 


51200 



QmssTioHS. — How do 70a reduoe pounds to grains? Wliat is the reason 
for the operation 7 How do you reduoe grains to pounds.? Give the reason 
of the operation. — Art ^9. For what is Avoirdupois Weight used ? Beoite 
the table. 
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Note 1. —-In cy^t. the c stands for cisntumj the Lalan for one hundred^ 
and wl for weight. 

Note 2. — The laws of most of the States, and common practice at the 
present time, make 25 pounds a quarter, as given in the table. But for- 
merly, 28 pounds were allowed to make a quarter, 112 pounds a hundred-, 
and 2240 pounds a ton, as is still the standard of the United States govern- 
ment in collecting duties at the custom-houses. 

Note 8. — The term avoirdupois is from the French avoir du poid, sig- 
nifying to have weight 

Note 4. — 1 pound Avoirdupois = 7000 gr. Troy = lib. 2oz. 11 pwt 16 
gr. Troy ; lib.. Troy, or Apothecary = 6760gr. Troy = 18oz. 2^^|. di*. 

Avoirdupois ; loz. Troy, or Apoth. = 480gr. Troy = loz. 1-^^ dr. Av. ; 
loz. Av. = 437igr. Troy = 18pwt. S^gr. Troy ; Idr. Apoth. = 60gr. Troy 
= 2^3^^dr. Av. ; Idr. Av. = 27j^gr. Troy=lpwt. B^±gr, Troy; 1 

pwt. Tr6y=24gr. Troy = J^| of adr. Av. ; Isc Apoth. = 20gr. Troy=a 
^||ofadr. Ay. 

Mental Exercises. 

1. How many drams in 3oz. ? InToz.^ InlOoz. ? Inl2oz.7 

2. How many ounces in 101b. ? In 151b. ? In 121b. ? In lOOlb. 7 

3. How many pounds in 2 quarters ? In 3qr. ? In 20qr. ? 

4. How many'quarters in lOcwt. ? In 16cwt. ? In 17cwt. ? 

5. How many tons in 80cwt. ? In lOOcwt. ? In 600cwt. ? 

6. How many hundred weight in 16qr. ? In48qr. ? In96qr.? 

EXERCI^ FOB THE SlATE. 

1. How many pounds in 176T. 2. In 3537901b. how 
17cwt. 3qr. 151b.? many tons? 

OrSRATIOIf. OPBBATION. 

1 7 6 T. 17cwt. 3qr. 151b. 25 )353790 lb. 

^^ 4)14151 qr. 151b'. 



3537 hundredweight. 2 0) 35 37 cwt. 3qr. 



niil quarters. 17 6T.17cwt. 
25 Ans. 176T. 17cwt. 3qr. 151B. 



70770 
28302 



Ans. 3537 90 pounds. 



Questions. — How many pounds are now allowed for a cwt., and how many 
for a quarter of a owt, in most of the United States, in baying and selling 
articles by weight ? How many at the custom-bouses 7 How do you ret^uce 
tons to drams r Give the reason for the operation. How do you rcduoe 
diams to tons 7 What is the reason for the operation 7 
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3. In 16T. 19cwi. Oqr. 101b. lloz. 5dr. how many drams 7 

4. In 8681141 drams how many tons 7 

5. In 679cwt. how many ponndjB 7 

6. In 6790aib. how many owt. 7 

7. What cost 17cwt. 3qr. 181b. of beef, at 7 oenta per 
pound? 

8. What cost 48T. 17cwt. of lead, at 8 cents per pound 7 



CLOTH MEASURE. 

Abt. 90* Cloth Measure is used in measuring cloth, ribbons, 
lace, and other articles sold by the yard or ell. 

Tablb. 



21 Inches (in.) 
4 Kails 

4 Quarters 
3 Quartos 

5 Quarters 


make 

u 
c« 
c« 

(( 

• 


1 Nail, 

1 Quarter of a 

1 Yard, 

1 Ell Flemish, 

1 Ell English, 


yard. 


na. 

yd. 
E.F. 
E. E. 






r '^ 


na. 
1 


.In. 

= 24 


E.B. 1 

1 = U 


1 

: it 


4 
12 
16 
20 


» 9 
=» 27 
=. 36 
=> 45 



Note.— The EU French is 6 quarters ; the £11 Scotch, 4qr. l^in. 

MsNTAL Exercises. 

1. In 2 quarters how many nails ? In 6qr. 7 In 8qr. 7 In 
20qr.7 In25qr.7 In30qr.7 In40qr.? 

2. In 3 yards how many quarters? In 7yd. 7 In 8yd. 7 
In 14yd. 7 In 19yd. 7 Li 100yd. 7 In 200yd. 7 

3. How many quarters in 8 nails 7 In 20na. 7 In 48na. 7 

4. How many yards in 20 quarters 7 In 40qr. 7 In lOOqr. 7 

Exercises for the Slate. 

1. How many nails in 47yd. , 2. In 765 nails how^many 
3qr. Ina. 7 yards? 

Questions. — Art. 90. For what is cloth measure used ? Bepeat the table. 
Is the ell French longer or shorter than the ell English ? What makes an 
ell Sootoh ? " 

8^ 
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4 7 yd. 3qr. Ina. 
4 



191 quarters. 
4 

Ans. 7 6 5 nails. 



4 ) 7 6 5 na. 
4 ) 1 9 1 qr. Ina. 
Ans. 4 7 yd. Sqr. Ina. 



3. In 144yd. 3qr. how many quarters 7 

4. In 579 quarters how many yards ? - 

5. In 17E. Fl 4qr. 3na. how many nails?, 

6. In 359 nails how many ells English 7 

7. In 126yd. Oqr. 3na. how many nails 7 

8. In 2019 nails how many yards? 

9. What cost 49yd. 3qr. of cloth, at $2.17 per quarter of a 
yard? 

10. What cost 144yd. Iqr. 3na. of cloth, at 25 cents per 
naU? 



LQNG MEASURE. 

Art. 91 • Long Measure is used in measuring distances in 
any direction. 



Tablb. 



12 Inches (in.) make 

3 Feet 

5i Yards, or 16i Feet, 
40 Rods 

8 Furlongs, or 320 Rods, 

3 Miles 
69|. MUes (nearly) 

360 Degrees 



m. 
1 



ftxr. 
1 
8 



rd. 
1 

40 
320 



1 Foot, 

lYard, 

1 Rod, or Pole, 

1 Furlong, 

1 Mile, 

1 League, 

1 Degree, 

1 Circle of the Earth. 



yd. 

1 

54 
220 
1760 



ft. 
1 
3 

16i 
660 
6280 



ft. 

rd. 

fur. 

m. 

lea. 

deg. or °. 

» 12 
» 36 
= 198 
= 7920 
=» 633G0 



Questions. — How do you reduce yards to nails? How do you reduoe 
nails td yards ? What is tiie reason for the operation ? How is long measure 
used ? Repeat the table. 



KoTK. — 1. 12 lines make 1 ineli ; 4 inclies, 1 hand ; 6 ftet, 1 iHthom ; 
Jjj of a degree of the circumference of the earth, 1 knot, or geographi<»l 

mile, equal to IXX statute miles. 

Note. — 2. The yard is the standard unit of linear measure adopted by 
the United States government, and it is the same as the imperial yard of 
Great Britain. A metre, the unit of linear measure, as established by the 
French government, is equal to about 39 JLt^ English inches. 

Note. — 8. The English statute mile is the same as that of the United 
States, but that of other countries differs in value from it ; as the German 

short mile is equal to 6857 yards, or about S-ny English miles ; the Ger- 
man long mile, to 10125 yards, or about 5| English miles ; the Prussian 

mile, to 8237 yards, or about 4/^ English miles ; the Spanish common 

league, to 7416 yards, or about 4-^ English miles ; the Spanish judicial 

league, to 4635 yards, or about 2f English miles. 

Note. — 4. A d^ree of lon^tude is siTs of any circle of latitude. As 

the circles of latitude diminish in length, the degrees of longitude vary in 
length under different parallels of latitude. Thus, under the equator, the 
length of a d^ree of longitude is about 69l statute miles ; at 25^ of lati- 
tude, 62^^ miles ; at 4(P of ktitude, 53 miles ; at 42° of latitude, 511 
miles ; at 49° of latitude, 45|| miles ; at 60^, 84^^ miles. 

Mental Exercises. 

1. How many mches in 4 feet ? In 10ft. ? In 12ft. 7 In 
20ft.? 

2. How many feet in 2 yards ? In 6yd. 1 In 20yd. ? In 
18yd. ? 

3. How many rods in 2 furlongs ? In 8fur. ? In Iftir. ? In 
30 fur.? InlOOfur.? In200fur.? In400fur.? 

4. How many leagues in 9 miles ? In 21m. ? In 81m. 7 In 
144m.? In 40m. 7 In 50m. 7 In 80m. 7 

5. How many furlongs in 120 rods? In 360rd. 7 In 1440rd. ? 

6. How many yards in 99 feet 7 In 66ft. 7 In 144ft. 7 

7. How many feet in 108 inches 7 In 144in, ? In 1728in. ? 

Exercises for the Slate. 
1. In 66deg. 56m. 7ftff. 37rd. 12ft. 9in. how many inches 7 



Questions. — How many lines make 1 inoh? How many inohes 1 hand? 
How many feet 1 fathom ? M^hat is the Htandard unit of linear measure 
adopted by the United States ? Is the value of the mile the same in ^11 
eountries ? How muoh is a degree of longitude under the equator ? At 4(P 
•f latitude? At 42° of Utitude ? At 60^ of latitude ? 
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OPXBATIOV. 

6 6(leg. 56m. 7fur. 37rcL 12ft. 9in. 
go 1 

I 2. In 292849479 inches how many 

6 degrees ? 

4 01 OPKRAnON. 

11 12)292849479 

4 6 21 miles. 16^)24404123 ft. Sin. 

8 2 2 . 



36975fur. ^3 )48808246 [12ft, 6in. 
ii 40)14790 3 7rd. 25-i-2= 



l^T^OZlioda. 8 )36975 fur. 37rd. 

.8874224 .6n)4 621miles 7fiir. 

1479038 ^ I 

739518^ 415)27726 ^ 



24404122ift. . 66deg.336^ 
12 [6 = 56m. 



292849479 hi. Ans. 66deg. 56m. 7fur. 37rd. 12^ft. 3m. 

^ = 6in. 

66 56 7 37 12 9 Ans. 

Note. — To miiltiply by J, we take i| of the multiplicand. — To divide 
by 16^, we first reduce both the divisor and dividend to halves, and then 
divide ; and the remainder bdng 25 half-feet, we take half of it for the 
true remainder = 12ft. 6in. We adopt the same principle in dividing by 
69^ ; the remainder being 336 sixths ofmiles,we divide them by 6, and the 
quotient is 66 miles. By adding the 6 inches to the 8 inchcjs, we obtain 
tiie true answer. 

3. In 47 miles how many feet ? 

4. In 248160 feet how many miles ? 

5. In 78deg. 50m. 7fur. 30rd. 5yd. 2ft. 10m. how many 
inches? 

6. How many degrees in 345056794 inches ? 



Questions. — How do you reduce degrees to inches ? Give the reason of 
\i\j» operation. How do you reduce inches to degrees 7 What is the reason 
for the operation? How do you multiply by i? How do you divide by 
16^ and find^the true remainder? How do you obtain the true answer in 
examples of this kind 7 
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SURVEYOBS' MEASURE. 

Art. 92. This measure is used by suirejors in measuring 
land, roads, &c. - 

Table. 



V(ft Inches (in.) 


make 


ILink, 




1 


25 Links 


(( 




1 Pole, 




p. 


100 Links, 4 Poles, or 66 Feel 


i, " 




1 Chain, 




cha. 


10 Chains 


«( 




i Furlong, 




fur. 


8 Furlongs, or 80 Chains, 


C( 




1 Mile, 

• 




m. 


'fc 


P; 




I. 

1 


» 


in. 


cha. 


1 


SS3 


25 


ss 


198 


ftir. • 1 =s 


4 


sa 


100 


aa 


792 


^ 1 « 10 « 


40 


s=s 


1000 


^ 


7920 


1 « 8 = 80 • = 


320 


=s 


8000 


sa 


63360 



Note. — Qanter's chain, in length 4 poles, or 66 feet, and divided into 
100 links, is that mostly lused in ordinary land surveys ; but in locating 
roads, and like public works, an engineer's chain is usually 100 feet in 
length, containing 120 links, each 10 inches long. 

Mental Exercises. 

1. In 2 poles how many links ? In 4 poles ? In 7 poles 7 

2. In 5 chains how many links ? In Scha. ? In lOcha. 7 

3. How many poles in 50 links? In 761. ? In 1251. 7 

Exercises for the Slate. 

1. How many links in 7m. 2. In 61630 links how many 
6fur. 6cha. 301. ? miles? 

OPKRITION. OPRllATION. 

7 m. 5fur. 6cha. 301. 100)61630 1. 



S 

1 
10 



1 ) 6 1 6 c ha. 301. 
6 1 fiirlongs. • 8 ) 6 1 for. 6cha. 



7 m. 5fur. 



616 chains. 

10 Ans. 7m. 56ir.«ocha. 301. 

616 3 links. Ans. 

3. How many miles in 4386 chains 7 

III ■ , -I . ■ 

QuESTidNS. — Art. 92. For what is surveyors* measure used ? Recite the 
table. How do you reduce miles to links? What is the reason for the 
operation T How do you reduce inches to' chains 7 To miles 7 Give the 
reason of the operation. 
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4. In 54in. 66clia. how many chains? 
6. In 75m. 49cha. how many poles? 

6. How many miles in 24196 poles ? 

7. How many links in 7m. 4&r. 30rd. 7 

8. How many miles in 60750 links? 



SQUAKE MEASUEE. 

Abt. 93« Square Measure is used in measuring sur&ces of 
all kinds. 



Table. 



144 Square inches 
9 Square feet 
30i Square yards, or > 
272^ Square feet, C 

40 Square rods or poles 
4 Roods, or 160 Poles, 
640 Acres 



make 1 Square foot, 
1 Square yard, 

1 Square rod or pole, 

1 Rood, 
1 Acre, 
1 Square mile. 



cc 



C( 



(( 
({ 



8« M* 
1 = 



A. 
1 

640 



B. 
1 = 

4 = 
2660 = 



^1 

40 

160 

102400 



yd. 
1 = 

80i: 
1210: 

4840: 
3097600 s 



ft. 

1 

9 

* 272i 

10890 

43560 

27878400 



ft. 
yd. 

P- 

R. 
A. 

S. M. 

in. 

144 

1296 

39204 

1568160 

6272640 

4014489600 



Note. — ^^A square is a figure bounded by four equal lines, perpendicular 
to each other. 

When the four lines are each 1 foot in length, the space enclosed is 1 
square foot ; when 1 yard in length, 1 square yard ; when 1 rod in length, 
1 square rod; and so fi>r any ot£.er dimension. 

3fb.c=lyd. 

In this diagram the large square repre- 
sents a square yard^ and each of the smaller 
squares within it represents one square/A?/. 
Now, since there are three rows of small 
squares, and Mree square feet in each row, 
there will be 3 sq. ft. X 3 = 9 sq. ft. in the 
large square. But the large square is 8 ft. 
in length, and. 3 ft. in breadth ; hence, 

T0 find the contents of a square^ multiply the numbers denoting its 
length and breadth together. 



% 







Square 
foot- 


i 








« 


• 



QuEsnoKS. — Art. 93. For what is square measure used ? Bepeat the table. 
What is a square ? What is a square foot ? How may the contents of a squaro 
be found? JBzpIain by the dia^»m the reason of the operation. 
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Mental Exercises. 

1. In 2 square feet how many square inches? 

2. In 3 square yards how many squaiie feet? In 10 sq. yd. ? 

3. In 5 roods how many poles? In 20 roods? In 30 roods? 

4. In 7 acres how many roods? In 24 acres? In 40 acres? 

Exercises for the Slate. 
1.. How many square inches in 12A. 3E. 24p. 144ft. 72in. ? 

OFBRATION. 

1 2 A. 3R. 24p. 144ft. 72in. 
_4 

5 1 roods. . 
40 



2 6 4 poles. Notk.— To multiply by i, we 

2 7 2^ take i of the mvlliplioand. 

4132 
14462 
4129 
516 

5 6 2 6 8 feet. 
144 



2248274 
2248279- 
,662068 



Ans. 80937 864 inches. / 

2. In 80937864 square inches how many inches? 

OPKRATION. 

144)80937864 inches. 



272i)662068 ft. 72in. 
4 4 



1089)2248272 fourths of a foot. 

40 )2064 poles. 576 -^ 4 = 144ft. 
4 )^ R. 24p. 
Ans. 1 2 A. 3R. 24p. 144ft. 72iii. "> 

Note. — To divide by the 2721, we first reduce the divisor ani dkidend 
to fouriks, and then divide. The remainder obtained, being fourths, is 
reduced to whole numbers by dividing by 4. 

- ' ■ - , 

- QuxSTiovs. — How do you reduoe acres to square inches ? Give the reason 
for the operation. How do yon reduce square inches to acres ? What is the 
reason for the operation ? How do yon mnltiply by i ? 



i 
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3. In 49A. 3R. 16p. how many square feet ? 

4. In 2171466 square feet how many acres? 

5. What is the value of 365 A. 3R. 17p. at $1.75 per square 
rod or pole ? 

6. Sold a valuable piece of land, containing 3A.-1K. 30p., at 
$1.25 per square foot ; what was received for the land ? 

7. In a tract of land 12 miles square, how- many square 
miles ? How many acres ? 

8. In 18A. OR. 16p. how many^square feet? 

9. Purchased 48A. 3R. 14p. of land for $2.25 per squar©- 
rod, and sold the same for $3.15 per square rod ; what did I 
gain by my bargain ? 

CUBIC OR SOLID MEASTJR3E. 

Art. 94* Cubic or Solid Measure is used in measuring such 
bodies or things as have length, breadth, and tluckness; as 
timber, stone, &c. 

Table. 



1728 Cubic inches (cu. in.) 


make 1 Cubic foot, 


cu. ft. 


27 " feet . 


(( 


1 " 


yard, - 


cu. yd. 


40 " feet 


(( 


ITon, 


1 


T. 


M " feet 


(( 


1 Cord foot, 


c ft. 


8 Cord feet, or ( 
128 Cubic feet, ( 


«c 


I Cord of wood, 


C. 








R. 


In. 




yd. 




1 c=r 


1728 


T. 


1 


SB 


27 " = 


46656 


1 = 


m 


sa 


40 = 


69120 


1 = 3i « 


m 


.=» 


128 = 


221184 



Note 1. — A pile of wood 8ft. in length, 4ft. in breadth, and 4ft. in 
height, contains a cord. 

Also, one ton of timber, as usually surreyed, contains 50^^^ cnbic or 
solid feet. 



Questions. — How do you divide by 272i ? Of what denomination is the 
remainder? How is the true remainder found? — Art. 94. For what is cubio 
measure used ? Eeoite the table. What are the dimensions of a pile of 
wood uontaii^ing 1 cord ? How many solid feet does a ton of timber contain, 
9A usually surveyed 7 
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Note 2. — A eui< ui a solid bounded by six Bqtutre and eqoal sides. 

IT the cube iB 1 Toot long, 1 fbot inde, and 1 foot high, it is caDed a 
liie or solid foot If the cube is 3 feet Imjg, 8 feet Tide, and 3 feet thidt, 
la called a cvitc or tohd yard 

— I NoWiBinceeachaicleof a cubic yard, 

as Tepreeented in the di^;rain, contains 
9 sq ft. of surface (Art. 93), it is 
plain, if a block be cat off &oin one 
Bide, one foot tUck, it can be divided 
into 9 solid blocks, with sides 1 fbot 
in lonKtb, breadth, and tJiicknesB, and 
therefore will contain 9 solid feet ; 
and since the whole block or cube is 
• 3R.=:i;d three feet thick, it must contain 9 

sohd feet X 3 = 3T solid feet ; or 3 
soLd feet X 3 X 3 — 27 solid feet Hence, 

7b Jind the contents of a cvbic iody, mxdtiply together the nvmberi 
denoting the length, breadth, and thickness. 

Mental Exbbcises. 

1. In 2 cubic feet how many cubic inches 7 In 4 ou. ft. ? 

2. In 8 cubic yards how many cnhio Ifcet? In 10 cu, yd.? 

3. How many cords of wood in 64 cord feet 7 In 98 o. ft, ? 




4. How many tons in 8 



ftiiubei? In 160 on. 1 
it THH Slate. 



1. In 48 CO. vd. and 15 en. 
ft. how atxay cnbio inches? 


2 
how 


In 2265408 cnbio inohe 
many cubic yards 7 


4 8 yd. 16ft. 


1728)2265408cn.in. 


841 
97 




2 7 ) 1 3 11 en. ft, 
Ane. 4 8 yd. 16ft 


1 8 11 feet 
1728 






10488 
2622 
9177 
1311 







Ana. 2 26 54 8 inohes. 



Qmanoirs. — What is a cube t Eoir do 70a find the oonlenti or a onbe T 
Gir« the reuon foi the operation. DeMnbe * oubie foot. Haw iajim re- 
duce ■ tun to onbie inchesT GIto the reason fiir the op^raHon. Mow do 
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3. In 45 cords of wood how many cubic inches? 

4. In 9953280 cubic inches how many cords of wood 7 

5. How many cubic feet in a pile of wood 15ft. long, 4ft. 
wide, and 6^ft. high ? How many cords ? 

6. How many cubic inches in a block of marble 4ft. long, 
3 Jft. wide, and 2ft. thick? 

7. In a room 14ft. long, 12ft. wide, and 8ft. high, how many 
cubic feet? 

8. What will 9080 cubic feet of ship-timber cost, at $11.50 
per ton? 

WINE OR IIQXJID MEASURE. 

Art. 95* Wine or Liquid Measure is used in measuring all 
kinds of liquids, except, in some places, beer, ale, porter, and 
milk. 

Table. 



4 Oillfl (gi.) 






make 


1 


1 Pint, 




pt. 


2 Pints 










1 Quart, 




qt. 


4 Quarts 










1 Gallon, 




gal. 
hhd. 


63 Gallons 










1 Hogshead, 


2 Hogsheads 










1 Pipe, or 


Butt, 


pi- 


2 Pipes 










1 Tim, 

qt 


1 


tun. 








gal. 




1 « 


• 2 


» 8 


hhd. 




1 


ess 


4 = 


8 


= 32 


pi. 


1 


SS3 


63 


=3 


252 = 


504 


= 2016 


tun. 1 =» 


2 


=S 


126 


=: 


504 = 


1008 


=« 4032 


1 « 2 « 


4 


S=B 


252 


=s 


1008 = 


2016 


= 8064 



NoteI. — Bylaws of Massachusetts, 82 gallons make 1 barrel. In 
some states 81^ gallons, and in others from 28 to jB2 gallons, make 1 barrel 
42 gallons make 1 tierce^ and 2 tierces, 1 puncheon. 

Note 2. — The term hogshead is often applied to any large cask that 
may contain from 60 to 120 gallons, or more. 

Note 8. — The Standard Unit of Liquid Measure adopted by the 
government of the United States is the Winchester Wine Gallon , which 
contains 231 cubio inches. It has the name Winchester, from its standard 
having been Ibrmerly kept at Winchester, England, ^e Imperial Gal- 
lon\ now adopted in Great Britain, contains 277^^^^ cubic inches ; so 
that 6 Winchester gallons make about 5 Imperial gallons. 

QvESTioirs. '-' Art. 95. for what is wine or liquid measure used ? Repeat 
the table. How many galloiis make a barrel ? How many a tierce 7 How 
many a puncheon ? How is the tenn hogshead often applied 7 What is the 
•ta&dard unit of liquid measure ? . 



IbKT. X.1 BEDUOnON. 99 

. Mental Exercises. 

1. In 3 pints how many gills ? In 5 pints ? In 9 pints 7 

2. In 4 quarts how many pints ? In 6 quarts ? In 8 quarts ? 

3. In 6 gallons how many quarts? In 7 gallons? 

4. How many gallons in 12 quarts? In 18 quarta? 

Exercises fob the Slate. 

1. In 47 tuns of wine how 2. In 379008 gills how 

many gills? many tuns? 

6PKRATT0N. OPEaATIOir. 

4 7 tuns. 4)379008 ri. ^ 
4 



t< 



•♦ * 



18 8 hogsheads. 



2 ) 9 4 7 5 2 pt. 



6£ 4)47376 qt. 

1128^ 63)11844gal. 

11844 gallons. 4) 188 h hcL 
4 



4 7 3 7 6 quarts. 
2 

94 7 5 2 pints. 
4 



Ans. 47 tons/ 



Ans. 37 900 8 gills. 

3. Beduce 197 tuns 3hhd. 60gal. 3qu. Ipt. to gills. 

4. In 1596604 gills how many tuns? 

5. What will 7 hogsheads of wine cost, at 5 cents a pint? 

6. What cost 18 tuns Ihhd. 47gal. of oil, at $1.25 per gal- 
lon?, 

BEER MEASURE. 

Abt. 96. Beer Measure is used in measuring beer, ale, 
porter, and milk. 

Table. 

2 Pints (pt.) make 1 Quart, qt. 

4 Quarts ** 1\ Gallon, gal. 

54 Gallons « 1 Hogshead, hhd. ^ 

qt ' ' pt. ' 

gal. ^ "^ ♦' ^ 

hhd. 1 *= 4 s=s * , 8 . 

1 » 54 » 216 - » ^2 



Question. — Art. 96. Repeat tbe. table of beer measure. 
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Note 1. — The gallon of beer measure oo&tamB 282 cubic inches ; and 
as has been usually reckoned, 86 gallons equal 1 barrel ; 2 hogsheads, or 
108 gallons, 1 butt ; 2 butts, or 216 gallons, 1 tun. 1 gallon beer measure 
^ IgalL Ipt. Zfy p» wine measure. 

NoxB 2. — Beer Measure is becoming obsolete. Milk and malt liquors* 
at iJie present time, are bought and sold, yery generally, by wine or liquid 
measure. 

EXSBOISES POB THE SlATE. 



1. How many quarts in 76 
hogsheads ? 

OPKRATIOir. 

7 6hhd. 
54 



2. In 16416 quarts how 
many hogsheads ? 



OPEBATION. 



304 
380 

410 4 gallons. 



4 )16416 qt. 
54 )4104 gal. 
Ans. 7 6 hhd. 



Ans. 16416 quarts. 

3. In 4 tuns Ihhd. 17gal. Ipt. how many pints 7 

4. How many tuns in 7481 pints ? 

5. What cost 7hhd. 18gal. of beer at 4 cents a quart ? 

6. At 15 cents per gallon, what will 18hhds. of ale cost 7 

i)RY MEASURE. 

Abt. 97« This measure is used in measuring grain, firuit, 
salt, coal, &o. 



Table. 

2 Pints (pt.) make 

8 Quarts " 

4 Pecks " 

8 Bushels " 
36 Bushels 



(< 



eh. 
1 



bo. 
1 

36 



pk. 

1 

4 
144 



1 Quart, qt. 

1 Peck, pk. 

1 Bushel, Du. 

1 Quarter, qr. 

1 Chaldron, ch. 

qt pfc. 

1 « 2 

8 = 16 

32 = 64 

1152 = 2304 



Questions. — How many cabio inches does the beer gallon contain ? How 
do you reduce hogsheads to quarts ? How do you reduce quarts to hogdieads 7 
— Art 97. For what is dry measure used ? Repeat the table. 



fiECT. X.] KEDUOTIOK . 101 

Note 1. — The Standard Unit of Dry Measure adopted by the United 
States goTemment is the Winchester bushel, which is in form a cylinder, 
18^ inches in diameter, and 8 inches deep, containing 2150-^^ cubio inches. 
The Standard Imperial bushel of Great Britain contains 2218-^o^ cubio 
inches, so that 82 Imperial bushels equal about 83 Winchester bushelfl. 
The gallon in Dry Measure contains 268^ cubic inches: 

Note 2. — Igal. Dry Measure = 268^u. in. = IgaL Ipt. lifgL Wine 
Measure =8qt. Ij^^fpt. Beer Measure; IgaL W. M. = 281cu. in. =3 8 
qt. Jpt D. M. = 3qt. ff pt. B. M. ; IgaL B. M. = 282ou. in. = lgaL 
Ipt 87Vgi- W. M. = IgaL ^ Jpt D. Mr ; Iqt. D. M. = BT^cu. in. = 
Iqt. HW' W. M. ; Iqt. W. M.=:67|cu. in. = l§|pt. D. M. ; Ipt. U 
M. = 38^u. m. = lpt|Jgi. W.M.; Ipt W. M. = 285cu. in.=|{pt 
D. M. s 

Mental Exercises. 

1. In 2 quarts how many pints 7 In 5 quarts 7 In 7 quarts 7 

2. In 3 pecks how many quarts? In 6 pecks 7 In 9 pecks 7 

3. In 5 bushels how many pecks 7 In 10 bushels 7 

4. How many pecks in 16 quarto 7 In 25 quarts? 

Exercises fob the Slate. 

1. How many quarts in 2. In 66731 quarts how 

49oh. 8bu. 3pk. and 3qt. 7 many chaldrons 7 

OPSBATION. OPERATION. 

4 9 ch. 8bu. 3pk. 8qt. 8)56731 qt. 
3 6 ^ 



802 



4 )7 091 pk.3qt. 
ill' 36 )17 72b u. 3pk. 

1T72 bushels. 49ch.8bu. 

4 



7 91 pecks. 
8 



Ans. 49di. 8bu. Spk. 8qt 



Ans. 5 6731 quarto. 

3. Reduce 97eh. 30bu. 2pk. to quarto. 

4. in 112720 quarto how many chaldrons? 

5. How many pinto in 35bu. Ipt. 7 

6. Reduce 2241 pinto to bushels. 

7. Reduce 18qr. 3pk. 5qt. to quarto. 

8. How many quarters in 4637 quarto? 

9. In 19bu. 3pk. 7qt. Ipt. how many pinto 7 
10. In 1279 pinto how many bushels 7 . 



QVBBTiOF. —What is the standard unit <»f Dry MeMor* T 
9# 
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MEASUBE OF OIME. 

Abt. 98* This measure is applied to the various divisions and 
subdivisions into which time is divided. 



60 Seconds (sec.) 
60 Minutes 
24 Hours 
7 Days 
365i Days, or 52 weeks 
U days, 
12 Calendar Months (mo.) 



Table. 
make 



\ 






1 Minute, 
1 Hour, 
1 Day, 
1 Week, 



m. 

h. 

da. 

w. 



1 Julian Year, y. 



1 Year. 



}• 



m. 



sec. 



J- 

1 = 



5Vf 



d. 
« 1 

= 7 
= 365i 



1 = 

= 60 = 

= 1440 = 

= 10080 = 

= 525960 =. 



60 

3600 

86400 

604800 

31557600 



h. 
1 

= 24 
== 168 
= 8766 

Note 1. — The true Solar or Tropical Year is the time measured from 
the sun's leaying dther equinox or solstioe to its return to the same again* 
and is 865d. 5h. 48m. 49sec. nearly. 

The Julian Year, so called from the calendar instituted by JuUus Osesar, 
contains 865^ days, as a medium ; three years in succession contuning 
865 days, and the fourth year 866 days ; which, as compared with the 
true -solar year, produces an ayerage yearly error of 11m. 10-j3(y sec., or a 
difference that would amount to 1 whole day in about 120 years. 

The Gregorian Year, or that instituted by Pope Gregory XIII., in the 
year 1582, and which is now the Civil or Legal Year in use among the 
different nations of the earth, contains, like the Julian year, 865 days for 
three years in succession, and 366 days for tho fourth, excepting centennial 
years whose number cannot be exactly divided by 400. The Gregorian year 
is so nearly correct as to err onXj 1 day in 3866 years, a difference so lit- 
tle as haiuly to be worth taking into account. 

A Common Year is one of 365 .days, and a Leap or Bissextile Year is one 
of 366 days. Any year is Leap Year whose number can be divided by 4 
witiiout a remainder, except years whose number can be divided without a 
remainder by 100, but not by 400. 

A Sidereal Year is the time in which tilie earth revolves round the sun» 

and is 865d. 6h. 9m. 9-^^sec. 

Note 2. — The names of the 12 calendar months, composing the civil 
year, are January, February, March, April, May, June, July, August, 
September, October, November, December, and the number of days in each 
may be readily remembered by the t>llowing lines : 

" Thirty days hath September, 
April, June, and November ; 

QuEsnoNS. — Art. 88. To what is the measure of time applied T Repeat 
the table. How is the true solar year measured 7 How long is it? Why is 
the Julian year so called ? Who instituted the Gregorian year ? What U a 
Oommon year ? What is a Sidereal year 7 
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And all the rest liftye thirty-one^ 
Save Eebruarjj which alone 
Hath twenty-eight ; and this, in fine, 
One year in four hath twenty-nine.*' 

TABLE. 
Showing thb Numbeb or Days fbov ant Dat or one Month to thb 

BAME DAT OP ANT OTHEB MONTH IN THB SAMB YbAB. 



FBOM ANY 
DAT OF 


TO THB 8AVR DAT OP 


Jan* 

365 


Feb. 
31 


Mar. Apr. 


May. 
120 


June. 


July. 


Aug. 


Sept. 


Oct, Nov., Dec. | 


January 


59 


90 


151 


181 


212 


243 


273 


304 


334 


February 


334 


365 


28 


59 


89 


120 


150 


181 


212 


242 


273 


303 


March 


306 


337 


365 


31 


61 


92 


122 


153 


184 


214 


245 


275 


April 


275 


306 


334 


365 


30 


61 


91 


122 


153 


183 


214 


244 


May 


245 


267 


304 


335 


365 


31 


61 


92 


123 


153 


184 


214 


June 


214 


245 


273 


304 


334 


365 


30 


61 


92 


122 


153 


183 


July 


184 


215 


243 


274 


304 


335 


365 


31 


62 


92 


123 


153 


August 


153 


184 


212 


243 


273 


304 


334 


365 


31 


61 


92 


122 


September 


122 


153 


181 


212 


242 


273 


303 


334 


365 


30 


61 


91 


October 


92 


123 


151 


182 


212 


243 


273 


304 


335 


365 


31 


61 


November 


61 


92 


120 


151 


181 


212 


242 


273 


304 


334 


365 


30 


December 

a 


31 


62 90 


121 


151 


182 1 212 


243 


274 


304 


335 


365 



For example, suppose we wish to find the number of days from April 4th 
to NoY^nber 4th, we look for April in the left-hand Tertical column, and 
NoYember at the top, and, where the lines intersect, is 214, the number 
sought. Again, if we wish the number of days from June 10th to September 
16th, we find the difference between June lOth and Septemb^ lOth to be 
92 days, and add 6 days for the excess of the 16th OYer the lOth of Sep- 
tember, so we have 98 days as the exact difference. 

If the end of February be included between the points of time, a day 
must be added in leap year. 

When the time includes more than one year, there must be addecji 865 
days for each year. 

Mental Exercises. 

1. In 3 minutes how many seconds 7 In 5 minutes ? 

2. In 2 hours how many minutes? In 4 hours 7 

3. In 4 weeks how many days ? In 6 weeks ? In 9 weeks ? 

4. In 2 days how many hours ? In 3 days ? In 7 days ? 

5. How many weeks in 21 days ? In 30 days ? In 60 days? 

6. How many calendar months in 2 years ? In 8 years? In 
10 years ? In 12 years ? In 20 years ? 



Questions. — Name the months in their order. How many days has eaoh 
month ? How do yon find by the table the number of days from April 4th 
to KoYember 4th ? When the time sought for is more than one year, how 
many days must be added ? 
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E:qergises fob the Slati. 

1. How many seconds in 365da. 2. In 31556929 seconda 
51i. 48m. 49sec., or one solar year ? how many days ? 

OPERATIOir. OPVBATION. 

3 6 5 da. 5h. 48m. 49sec. 60 )31556929 
^^ 60)5 25 94 8m.49seo. 



1465 



ij 3 Q 24 )8765h . 48m. 

8765 hours. 365da.5h. 

6 Ans. 365da. 5h. 48m. 49seo. 



5 2 5 9 4 8 minutes. 
60 



Ans. 31556929 seconds. 

3. Keduce 296da. 18h. 32m. to minutes. 

4. In 427352 minutes how many days ? 

5. How many seconds in 30 solar years 262da. ITL 28m. 
42sec. ? 

6. In 969407592 seconds how many solar years ? 

7. How many weeks in 684592 minutes 7 

8. In 67 w. 6d. 9h. 52m. how many minutes 7 

9. How many days from June 5th to Dec. 11th 7 

10. How many days &om March 17th, 1856, to May 16th, 

1857 7 

11. How many days &om December 18th, 1856, to January 
30th, 1857 7 

12. How many days from August 30th, 1857, to June 1st, 

1858 7 

13. How many days from July 4th, 1859, to July 4th, 1860 7 

14. How many days from April 25th, 1855, to August 20th, 
18587 

Note. ^—The last six examples are to be performed by aid of the table 
on page 103. 



QtncsTioNS. — How do you reduce years to Beoonds ? Give the reason for 
the operation. How do you reduce seconds to days ? To years 7 Giye the 
reason for the operation. 
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GIRGULAK MEASURE. 



Art. 99* Circular Measure is applied to the measurement 
of circles and angles^ and is used in reckoning latitude and 
longitude, and the revolutions of the planets round the sun. 

Table. 



60 Seconds (^ 

60 Minutes 

30 Degrees 

12 Signs, or 360 Degrees, 



make 



(t 



1 Minute, '. 

1 Degree, ®, 

1 Sign, S. 

The Circle of the Zodiac, C. 



0. 



8. 
1 

12 



o 
1 

30 
360 



1 

60 

1800 

21600 



60 
3600 
108000 
1296000* 




osi 



Note. — 1. A Circle is a plane figure 
bounded by a curve Ime, eyery part of 
which is equally distant from a point 
called its centre. 

The Circumference of a circle is the 
line which bounds it, as shown by the 
diagram. 

An Jirc of a circle is any part of its^ 
circumference ; as AB. 

A R^ius of a circle is a straight line 
drawn from its centre to its circumference ; 
as CA, CB, or CD. 

Every circle, large or small, is supposed 
to be divided into 860 equal parts, called 
degrees. 
A Quadrant is one fourth of a circle, or an arc of 90° ; as AB. 
An Angle, as ACB, is the inclination or ox>ening of two lines which 
meet at a point, as 0. The point is the vertex of the angle. If a circle 
be drawn around the vertex of an angle as a centre, the two sides of the 
angle, as radii of the circle, will include an arc, which is the rneasure of 
the angle ; as the arc AD = 12(P is the measure of the angle AOD, and 
AB= 90°, the measure of the angle AOB ; hence the one is called an 
angle of 120°, and the other an angle of 90°. 

Note. — 2. As the earth turns on 'its axis from west Hb east every 24 
hours, the sun appears to pass from east to west ^ of 860° of longitude 
evei^ hour, or over 16° of longitude in 1 hour's time, or 1° in 4 minutes 
of time, and 1' in 4 seconds of time ; so that, for instance, at any place, 
when it is noon, it is 1 hour earlier for every 16° of longitude westward, 
or 1 hour later for every 15° of longitude eastward. Thus, Boston being 
71° 4' west of Greenwich, and San Francisco 61° 17' west of Boston, when 
it is noon at Boston, it is 4h. 44m. 16sec. past noon at Greenwich, and 
wanting 8h. 25m. 8sec. of noon at San Francisco. 



Questions. — Art. 99. To what is circular measure applied ? 
table. What is a circle ? What is an angle ? 
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[SSCT. Z. 



Exercises pob the Slate. 



1. How many minutes in 
lis. 18« 67' ? 

OPERATION. 

lis. 180 bT 
30 



2. In 20937 minutes how 
many signs? 

OPERATION. 

6 0)20937' 



3 4 8 d6£Tees. 
60^ 



3 ) 3 4 S** 5r 



Ans. 2 9 3 7 minutes. 



lis. 18«. 
Ans. lis. 18<»5r. 



3. In 27S. 19'' 51' 28" how many seconds ? 

4. How many signs in 2987488 seconds ? 

MISCELLANEOUS TABLE. 

Art. I00« This table embraces a variety of things in busi- 
ness importapji to be known. 

12 units 
12 dozen 
12 gross 
20 units 
14 pounds 
60 pounds 
60 pounds 
60 pounds 
60 pounds 
52 pounds 
70 pounds 
56 pounds 
56 pounds 
56 pounds 
45 pounds 
20 pounds 
48 pounds 
52 pounds 
48 pounds 
32 pounds 
30 pounds 



of Iron or Lead 

of Wheat 

of Clover-seed 

of Beans 

of Potatoes 

of Onions 

of Com on the Cob 

of Shelled Com 

of Rye 

of Flax-seed 

of Timotby-seed 

of Bran 

of Barley 

of Buckwheat 

of Buckwheat 

of Oats 

of Oats 



make 1 dozen. 
" 1 gross. 

1 great gross. 

1 score. 

1 stone. 

1 bushel. 

1 bushel. 

1 bushel. 

1 bushel. 

1 bushel. 

1 bushel. 

1 bushel. 

1 bushel. 

1 bushel. 

1 bushel. 

1 bushel. 

1 bushel. 

1 bushel in Ey. 

1 bushel in Mass. and Fa. 

1 bushel in Ms., 111., 0., &c. 

1 bushel in Me., N.H., Pa., 



(( 
<( 
(t 

(C 
C( 

(( 
(( 
({ 
(( 
(( 
(( 

(( 
(( 

(C 

(( 
it 



Questions. — How do jon redace si^s to seconds ? Give the reason of the 
operation. How do you reduce seconds to degrees ? To signs ? Give the 
reason for the operation. How many degrees in a circle 7 — Art. 100. What 
is embrsMed in tlie miscellaneous table ? 
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196 pounds of Flour " make 1 barrel. ^ 

200 pounds of Beef ** 1 barrel. 

200 pounds of Pork " 1 barrel. 

100 pounds of Fish " 1 quintal. 

200 pounds of Shad or Salmon " 1 barrel in N. Y., Ct. 

220 pounds of Fish << 1 barrel in Md. 

30 gallons of Fish <* 1 barrel in Mass. 

5 bushels of Com << 1 barrel in Md., Tenn., &o. 

V 

Of Books. 
A sheet folded in 2 leaves forms a folio. 



A sheet 
A sheet 
A sheet 
A sheet 
A sheet 



4 leaves '* a quarto. 

8 leaves " an octavo. 

12 leaves " a 12mo. 

18 leaves ** an 18mo. 

24 leaves <* a 24mo. 



MISCELLANEOUS EXERCISES IN BEDUCTION. 

1. In $345.18 how many mills? 

2. Hdw many dollars in 345180 mills ? 

3. In 46£ 18s. 5d. how many farthings ? 

4. How many pounds in 45044 farthings ? 

5. Eedace 611b. Ooz. 17pwt. 17gr. troy to grains. 

6. In 351785 grains troy how many pounds ? 

7. How many scruples in 27ft 35 13 19 ? 

8. In 7852 scruples how many pounds ? 

9. In 83T. llcwt. 3qr. 181b. how many 'ounces? 

10. How many tons in 2675088 ounces ? 

11. How many nails in 97yd. 3qr. 3na. ? 

12. In 1567 nails how many yards ? 

13. In 57 ells English how many yards ? 

14. How many ells English in J 1yd. Iqr. ? 

15. How many inches in 15m. 7fur. 18rd. 10ft. 6iD. ? 

16. In 1009530 inches how many miles ? 

17. In 95,000,000 of miles how many inches ? 

18. How many miles in 6,019,200,000,000 inches ? 

19. In 48deg. 18m. 7fur. 18rd. how many feet? 
207 In 17629557 feet how ijiany degrees? 

21. How many square feet in 7A. 3R. 16p. 218ft. ? 

22. In 342164 square feet how many acres? 

23. How many square inches in 25 square miles ? 



Question. — ^What gires name to the size or form of lK>ok8 7 
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24. In 100362240000 square inclies how many square miles? 

25. How many cubic inches in 15 tons of timber ? 

26. In 1036800 cubic inches how many tons ? 

27. How many gills of wine in 5hhd. 17gal. 3qt. ? 

28. In 10648 gUls how many hogsheads of wine ? 

29. How many quarts of beer in 29hhd. 30gal. Bqt. ? 

30. In 6387 quarts of beer how many hogsheads ? 

31. How many pints in 15ch. 16bu. 3pk. of wheat? 

32. In 35632 pints of wheat how many chaldrons ? 

33. How many seconds of time in 365 days 6 hours ? 

34. In 31557600 seconds how many days? 

35. How many hours in 1842 years (of 365da. 6h. each) ? 

36. In 16146972 hours how many years ? 

37. How many seconds in 8S. 14^ 18' 17" ? 

38. In 915497" how many signs? 

- 39. What will be the cost of 13 gross of steel pens, at 2^ 
cents per pen ? 

40. Bought 12 reams of paper at 20 cents per quire ; how 
much did it cost ? 

41. I wish to put 2 hogsheads of wine into bottles that will 
contain 3 quarts each ; how many bottles are required ? 

42. When $1480 are paid for 25 acres of land, what costs 1 
acre ? What costs 1 rood ? What cost 37 A. 2R. 18p. ? 

43. John Webster bought 5cwt. 3qr. 181b. of sugar at 9 
cents per lb., for which he paid 25 barrels of apples at $1.75 
per barrel ; how much remains due ? 

44. Bought a silver tankard weighing 21b. 7oz. for $46.50 ; 
what did it cost per oz. ? How much per lb. ? 

45. Bought 3T. Icwt. 181b. of leather at 12 cents per lb., 
and sold it at 9 cents per lb. ; what did I lose ? 

46. Phineas Bailey has agreed to grade a bertain railroad at 
$5.75 per rod ; what will he receive for grading a road between 
two cities, whose distance from each other is 37m. 7ftir. 29rd^? 

47. If it cost $17.29 per rod to grade a certain piece of 
railroad, what will be the expense of grading 15m. 6fur. 37rd. ? 

48. What is the value of a house-lot, containing 40 square 
rods and 200 square feet, at $1.50 per square foot ? 
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49. How many yards of carpeting, that is one yard in width, 
will be required to carpet a room 18ft. long and 15ft. wide? 

50. A certain machine will cut 120 shingle-nails in a minute ; 
how many will it cut in 47 days 7 hours, admitting the machine 
to be in operation 10 hours per day ? 

51. In a field 80 rods long and 50 rods wide, how many 
square rods ? How many acres ? 

52. How long will it take to count 18 millions, counting at 
the rate of 90 a minute ? 

53. A merchant purchased 9 bales of cloth, each containing 
15 pieces, each piece 23 yards, at 8 cents per yard; what was 
ihe amount paid 7 

' 54. Suppose a certain township is 6 miles long and 4^ miles 
wide, how many lots of land of 90 acres each does it contain 7 

55. The pendulum of a certain clock vibrates 47 times in 1 
minute ; how many times will it vibrate in 196 days 49m. 7 

56. How many shingles will it take to cover a roof, each of 
whose equal sides is 36 feet long, with rafters 16 feet in lengthy 
supposing 1 shingle to cover 27 square inches ? 

57. How many times will the large wheels of an engine turn 
round in going from Boston to Portland, a distance of 110 miles, 
supposing the wheels to be 12 feet and 6 inches in circumfer- 
ence? 

58. In a certain house there are 25 rooms, in each room 7 
bureaus, in each bureau 5 drawers, in each drawer 12 boxes, 
in each box 15 purses, in each purse 178 sovereigns, each sover- 
eign valued at $4.84 ; what is the amount of the money 7 

59. In 18rd. 5yd. 2ft. llin. how many inches 7 

60. In 3779 inches how many rods 7 

Ans. 18rd. 5yd. 2ft. llin. 

61. Sold 5T. 17cwt. .3qr. 181b. of potash for 3 cents per 
pound ; what was the amount? 

^ 62. A gentleman purchased a house-lot that was 25 rods long 
and 16 rods wide for $100,000, and sold the same for $1.25 
per square foot ; what did he gain by his purchase 7 

10 
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*XI. ADDITION OF COMPOUND NUMBERS. 

Art. 101 • Addition of Compound Numbers is the process 
of finding the amount of two or more compound numbers. 

ENGLISH MONEC. 

Ex. 1. Paid a London tailor 7£. 13s. 6d. 2far. for a coat; 
2£. 17*s. 9d. Ifar. for a vest; 3£. 8s. 3d. 3far, for pantaloons; 
9£. lis. 8d. 3far. for a surtout ; what was the amount of the 
bill ? Ans. 23£. lis. 4d. Ifar. 

opBaATioN. Having written units of the same de- 

%' i*"'© « 'o' iioi^iiation in the same column, we find 

7 13 6 2 the sum of farthings in the right-hand 

2 17 9 1 column to be 9 farthings, equal to 2d. 

3 8 3 3 and Ifar. We write the Ifar. under the 
9 11 8 3 column of farthings, and carry the 2d. to 

the column of pence ; the sum of which is 



Ans. 2 3 11 4 1 28d., equal to 2s. 4d. We write the 4d. 

under the column of pence, and carry the 
28. to the column of shillings; the sum of which is 5l8., equal to 
2£. lis. Having written the lis. under the column of shillings, 
we carry the 2£. to the column of pounds, and find the whole amount 
to be 23£. lis. 4d. Ifar. 

The same result can be arrived at by reducing the numbers as they 
are added in their respective columns. Thus, in working the ex- 
ample, we can, beginning with farthings, add in this way : 3far. 
and 3far. are Gfar., equal to Id. 2£ar., and Ifar. are Id. Star., and 
2far. are Id. 6far., equal 2d. Ifiur. Writing the Ifar. under the 
column of farthings, carry the 2d. to the column of pence ; add 2d. 
(carried) and 8d. are lOd., and 3d. are 13d., equal to Is. Id., and 
9d. are Is. lOd., and 6d. are Is. 16d., equal to 2s. 4d. Writing 
the 4d. under the column of pence, carry the 2s. to the column of 
shillings; add 2s. (carried) and lis. are 13s., and 8s. are 21s., 
equal to 1£. Is., and 17s. are 1£. 18s., and 13s. are 1£. 31s., equal 
to 2£. lis. Writing lis. under the column of shillings, carry the 
2£. to the column of pounds, and so find the whole amount to be, 
as before, 23£. lis. 4d. Ifar. 

Thus the adding of compound numbers is like that of simple num- 
bers, except in carrying ; which difference holds also in subtracting, 
multiplying, and dividing of compound numbers. 

Questions. — Art. 101. What is addition of compound numbers? How do 
you arrange compound numbers for addition ? Why 7 What is the differ- 
ence between addition of compound and addition of simple numbers? 
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Rule. — Write all the given numbers so that units of the same de 
nomination may stand in the same column. 

Add as in addition of simple numbers; and carry ^ from column to 
column, one for as many units as it takes of the denomination added to 
make" a unit of the denomination next higher, 

Pboof. — The proof is the same as in addition of simple num- 
bers. 

Examples fob Practice. 









TROY 


WEIGHT. 

• 










2. 










3. 




;b.. 


•8. pwt. 


gr. 






lb. 


<». pwt. 


gr- 


15 


11 19 


22 






10 


10 10 


10 


71 


10 13 


17 






81 


11 19 


23 


65 


9 17 


14 






47 


7 8 


19 


7-3 


11 13 


13 






16 


9 10 


14 


14 


8 9 


9 






33 


10 9 


21 



242 4 14 8 

APOTHECARIES* WEIGHT. 





4, 






ft 


S 3 


9 


gr- 


81 


11 6 


1 


19 


75 


10 7 


2 


13 


14 


9 7 


1 


12 


37 


8 1 


1 


11 


61 


11 3 


2 


3 



• 5. 

ft 5 5 9 gr. 

35 9 6 2 19 

71 1 1 1 11 

37 3 3 2 12 

14 4 7 1 13 

75561 17 



272 4 3 18 



AVOIRDUPOIS WEIGHT. 
6. 7. 

T. cwt. qr. lb. oz. dr. T. cwt. qr. lb. oz. dr. 

71 19 3 17 14 13 14 13 2 15 15 15 

14 13111 13 12 13^7313 11 13 
39 9313 9 9 46 16 31113 10 

15 17 3 16 10 14 14 15 2 7 6 9 
61 16 3 13 7 8 11 17 3 10 15 11 



203 17 3 23 8 8 



QI7E8TION8. — What if the rule T The proof? 
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CLOTH MEASUKB. 

8. 9. 

yd. qr. na. in. E.B. qr. na. in 

5 3 3 2 16 3 2 1 

7112 71 112 

8 3 3 1 13 3 2 1 

9122 47 322 

4 3 3 2 89 2 3 2 



36 3 



LONG MEASUBE. 

10. 11. 

deg. m. for. rd. ft. in. m. for. rd. yd. ft. in. 

18 19 7 15 11 1 12 7 35 5 2 11 

61 47 6 39 10 11 13 6 15 3 1 10 

78 32 5 14 9 9 16 1 17 1 2 5 

1759 73 6, 1610 1341321 9 

28 56 130 16 1 17 7 36 5 2 ^ 7 



205 8J 5 17 14J 8 
i=4: i=6 

205 9 1 17 15 2 

SURVEYORS' MEASURE. 
12. 13. 

m. for. ch. p. 1. m. ftir. ch. p. 1. 

17 5 8 3 24 14 7 9 3 21 

16 3 7 1 21 37 1 3 16 

47 7 9 3 19 17 7 8 3 17 

19 6 6 1 16 61 6 5 3 16 

3 1710 -2 4711023 



133 7 4 

SQUARE MEASURE. 

- 14. 15. 

A. B. p. ft. in. A. B. p. yd. ft. in. 

67 3 39 272 143 43 1 15 30 8 17 

78 3 14 260 116 16 3 39 19 7 141 

14 2 31 167 135 47 1 16 27 5 79 

67 1 17 176 131 38 3 17 18 8 17 

49 3 31 69 117 15 1 32 11 1 117 



278 3 15 13 U 66 
i==36 

278 3 15 131 102 
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SOLID 


MEASURE. 










16. 












17. 




Tun. 


ft. 


in. 








Cord. 


ft. 


In. 


17 


39 1371 








14 


116 1169 


61 


17 1711 








67 


113 1711 


47 


16 1666 


1 






96 


127 


969 


71 


38 1711 








19 


98 1376 


47 


17 1617 








14 


37 1414 


246 


11 1164 






















WINE MEASURE. 










18. 












19. 




Tun. 


hhd. gal. 


qt. 


pt. 






Tun. 


hhd. gal. 


qt pt. 


61 


1 62 


3 


1 






14 


3 18 


3 


71 


3 14 


1 


1 






81 


1 60 


3 1 


60 


17 


3 









17 


3 61 


3 


14 


1 51 


1 


1 




• 


61 


3 57 


3 1 


57 


3 14 


3 


1 






17 


1 17 


1 


265 


2 35 
20. 


1 


"o 


BFIKK 


MEASURE. 




21. 


* 


Tun. 


hhd. gal. 


qt 


pt. 






Tun. 


hhd. gal. 


qt. pt. 


15 


3 50 


3 


1 






67 


1 51 


1 


67 


3 17 


3 


1 






15 


3 16 


3 1 


17 


1 44 


1 









44 


1 45 


1 1 


71 


3 12 


3 


1 






15 


2 12 


2 1 


81 


1 18 


1 









67 


3 35 


1 


254 


1 36 
22. 





1 


DRY 


MEASURE. 




23. 




ch. 


bu. pk. 


qt. 


pt. 






ch. 


bu. pk. 


qt pt. 


15 


35 3 


7 


1 






71 


17 1 


1 1 


61 


16 3 


6 


1 






16 


31 3 


3 


51 


30 1 


6 









41 


14 3 


1 1 


42 


17 2 


2 


1 






71 


17 1 


1 


14 


14 1 


4 


1 






10 


10 2 


3 


186 


7 1 


2 







♦ ■ 














10* 
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TIME. 

24. 25. 

y. da. h. m. b. w. da. h. m. e. 



57 


300 


23 


59 


17 


15 


6 


23 


15 


17 


4 7 


169 


15 


17 


38 


61 


5 


15 


27 


18 


29 


364 


23 


42 


17 


71 


6 


21 


57 


58 


18 


178 


16 


38 


47 


18 


5 


19 


39 


49 


49 


317 


20 


52 


57 


87 


6 


19 


18 


57 



// 



203 236 10 30 56 

CmCULAB MEASURE. 
26. ' 27. 

8. o / # 8. o ' 

6 17 17 18 

7 09 19 51 

8 18 57 45 
4 17 16 39 

7 27 38 48 



11 


28 


56 


58 


10 


21 


51 


37 


8 


13 


39 


57 


8 


19 


38 


49 


7 


17 


47 


48 



11 11 55 09 

NoTK— The sum of the signs, in circular motion, must always be 
diyided hj 12, and the remainder only be written down, as in Ex. 26. 



§ XII. SUBTRACTION OF COMPOUND NUMBEKS. 

Art. 102. Subtraction of Compound Numbers is the process 
of finding the difference between two compound numbers. 

ENGLISH MONEY. 

Ex. 1. From 87£. 9s. 6d. 3fer., take 52£. lis. 7d. Ifar. 

Ans. 34£. 17s. lid. 2far. 

opBRATioN. Bb-ving placed the less number under 

Q 7 *'q ^r *q* *^® greater, farthing under farthings, 

Mm. 8 7 9 Do pence under pence, Ike, we begin with 

Smb. 5 2 11 7 1 the farthings, thus : 1 far. from 3 fiur. 

leaves 2 far., which we set under the 

Hem. 3 4 17 11 2 column of farthings. As we cannot 



Questions. — Art. 102. What is subtraction of compound numbers 7 How 
do you arrange the numbers for subtraction ? 
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take 7d. from 6d., we add 12d. = Is. to the 6d., making 18d., and 
then subtract the 7d. from it, and set the remainder, lid., under 
the column of pence. We then add Is. = 12d. to the lis. in the 
subtrahend, making 128., to compensate _for the 12d. we added to 
the 6d in the minuend. (Art. 30.^ Again, since we cannot take 
12s. from 98., we add 20s. = 1£. to the 9s., making 29s., from which 
we take the 12s., and set the remainder, 17s., under the column of 
shillings. Having added 1£. = 20s. to the 52£., to compensate for 
the 20s. added to the 9s. in the minuend, we subtract the pounds as 
in subtraction of simple numbers, and obtain 34£. for the remainder, 
and as the result complete, 34£. 17s. lid. 2far. 

Rule. — Write the less compound number under the greater^ so 
that units of the same denomination shall stand in the same column. 

Subtract as in subtraction of simple numbers. 

If any number in the subtrahend is larger than that above it, add to 
the upper number as many units as make one of the next higher de- 
nomination before subtracting, and carry one to the next lower number 
before subtracting it. 

Pboof. — The proof is the same as in simple subtraction. 

Examples fob Pbagtige. 





2. 




3. 


£. 

78 


8. d. fax. £. 

11 5 2 765 


s. d. fitr. 

16 10 1 


41 


13 3 ; 


3 713 


17 11 3 


36 


18 1 


3 






« 


TROT WEIQHT. 






4, 




5. 


lb. 

15 


02. pwt. 

3 12 


gr. lb. 

14 711 


oz. pwt. gr. 

1 3 17 


9 


11 17 


21 19 


3 18 19 


5 


3 14 


17 

APOTHECABIES' WMCfHT. 






6. 


, 


7. 


15 


3 S 9 

7 12 


gr. lb I 

15 161 6 


5 9 gr. 

3 1 17 


11 


9 7 1 


19 97 7 


1 2 18 


3 


9 2 


16 





Qttestions. — What do you do when the upper number is smaller than the 
lower 7 How many do you carry to the next denomination ? What is the 
role for subtraction ? The proof 7 
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AVOIRDUPOIS WEIGHT. 
8. 9. 



T. 


cvrt. 


qr. 


lb. 


oz. 


dr. 


T. 


cwt. 


qr. lb. 


oz. 


dr. 


117 


16 


1 


5 





14 


11 


1 


1 


1 


13 


19 


17 


3 


17 


1 


15 


9 


18 


3 1 


13 


15 



97 18 1 12 14 15 

CLOTH MEASURE. 

10. 11. 

yd. qr. na. in. E. E. qr. na. in. 

15112 1712 2 1 

9331 19 3 02 



5 12 1 



LONG MEASURE. 
12. 13. 

deg. m. far. rd. yd. ft. in. deg. m. fiir. rd. ft. in. 

97 3 7 31 1 1 3 18 19 1 1 3 7 

1917 1391 27 92871169 

775 5^5314* 18 ^ 

^=1 13 1 2 6 

77 55 7 5~1l i~2 

SURVEYORS' MEASURE. 







14 


'• 




m. 


ftir. 


cha. 


p. 


I. 


21 


3 


5 


2 


17 


9 


5 


8 


1 


20 







15. 






m. 


ftir. 


cha. 


p. 


1. 


31 


7 


1 


1 


19 


18 


1 


7 


3 


2a 



11 5 7 22 

SQUARE MEASURE. 

16. 17. 

A. B. p. ft. in. A. B. p. yd. ft. in. 

116 1 13 100 113 "^1391 1718 1 30 

97 3 18 30 1 31 



8 7 


3 


17 


20 


117 


28 


1 


35 


1 7 li 


140 
-36 



28 1 35 172 32 
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SOUD MEASURE. 

18. 19. 

T. ft in. Coids. ft. in. 

171 30 1000 571. 18 1234 

98 37 1234 199 19 1279 



72 32 1494 



WINE MEASURE. 
20. 21. 

r. hbd. gal. qt. pt gi. T. hhd. gal. qt pt. gi. 

171 3 8111 71 11111 

99 1 19 313 933313 



72 1 51 1 1 2 

BEER MEASURE 

22. 23. 

T. bhd. gal. qt. pt. T. hhd. gal. qt. pt. 

15 1 17 1 79 2 2 2 

9 3 19 3 1 19 3 13 3 1 



5 1 51 1 1 

• ^ 

DRT MEASURE. 
24. 25. 

oh. bu. pk. qt. pt. eh. bn. pk. qt pt 

716 1210 73 13 301 

19 9 3 11 19 18 1 3 1 

696 27 2 7 1 

TIME. 

. 26. 27. 

y. da. h. . m. sec. w. da. h. m, sec. 

375 15 13 17 5 14 1 3 4 15 
199 137 15 1 39 9 6 17 37 48 



175 243 4 15 26 



CIRCULAR MEASURE. 

28. 29. 

S. ♦ / . /' S. o ' " 

11 7 13 15 1 2 3 37 39 

9 29 17 36 '9 15 38 47 



1 7 55 39 4 7 58 52 

Note. — In Circular Measure, the minnend is sometimes less than the 
sabtrahend, as in Ex. 29, in which case it most be increased by 12 signs 
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Art. 103* To find the time between two different dates. 
Ex. 1. What is the difference of time between October 16th, 
1852, and August 9th, 1854 ? Ans. ly. 9mo. 23da. 

FiBST opKEAnos. Commencing with January, the first 

M' 1 91 k A. 'n Q ™^^*^ "^ *^® year, and counting the 
Mm. 1 o 4 7 y months and days in the later date up to 
Sub. 1852 9 16 August 9th, we find that 7mo. and 9^ 
_ 1 Q o Q ^* ^^^® elapsed ; and counting the 

-"'®°^* •■• 9 -4 " months and days in the earlier date, up 

to October 16th, we find that 9mo. and 

sBcoMD OPERATION. X6da. havo elapsed. We, therefore, 

Min. 18 5 4 8 9 write the numbers for subtraction as in 

Sub. 18*52 10 16 the first operation. The same result, 

however, could be obtained, as som^ 

Rem. 1 9 2 8 prefer, by reckoning the number of the 

given months instead of the number of 
months that have elapsed since the beginning of the year, and writ- 
, ing the numbers as in the second operation ; — written either way, 

The earlier date being placed under the later ^ is subtracted, as by the 
preceding rule. 

Note. — In finding the difference between two dates, and in computing in- 
terest for less than a month, 80 days are considered a month. In Ugal trans- 
actions, a month is reckonea from any day in one month to the corres{>ondinz 
day of the following month, if it has a corresponding day, otherwise to its ena. 

Examples fob Practice. 

2. What is the time from March 21st, 1853, to Jan; 6th, 
1857 ? Ans. 3y. 9m. 15da. 

3. A note was given Nov. 15th, 1852, and paid April 25th, 
1857 ; how long was it on interest? 

4. John Quincy Adams was bom at Braintree, Mass., July 
11th, 1767, and died at Washington, D. C, Feb. 23, 1848 ; to 
what age did he live 7 

5. Andrew Jackson was bom at Waxaw, S. C, March 15th, 
1767, and died at Nashvillei Tenn., June 8th, 1845 ; at what 
age did he die ? • 



Questions. — 'Art. 103. From what period do you count the months and 
days in preparing dates for subtraction ? How do you arrange the dates for 
subtraction ? How subtract ? How many days are considered a month in 
business transactions 7 What is the second method of preparing dates for 
subtraction 7 
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* Xni. MISCELLANEOUS.EXERCISES IN ADDITION 
AND SUBTI^ACTION OF COMPOUND NUMBERS. 

1. What is the amount of the following quantities of gold : 
, 41b. 8oz. ISpwt. 8gr., 51b. lloz. 19pwt. 23gr., 81b. Ooz. 17pwt. 
y 45gr., and 181b. 9oz. 14pwt. lOgr. ? 

Ans. 371b. 7oz. 5pwt. 8gr. 

2. An apothecary would mix 7fib 3g 25 29 Igr. of rhu- 
barb, 2a log 05 19 13gr. of cantharides, and 2Bb 3| 75 29 
17gr. of opium ; what is the weight of the compound ? 

3. Add together 17T. llcwt. 3qr. 111b. 12oz., IIT. 17cwt. 
' Iqr. 191b. lloz., 53T. 19cwt. Iqr. 171b. 8oz., 27T. 19cwt. 8qr. 

181b. 9oz., and 16T. 3cwt. 3qr. 01b. 13oz. 

4. A merchant owes a debt in London amounting to 7671£. ; 
what remains due after he has paid 1728£. 17s. 9d. 7 

5. From 731b. of silver there were made 261b. lloj^, 13pwt. 
14gr. of plate ; what quantity remained ? 

6. From 71Bb 8g I5 19 i4gr. take 7ft 9§ I5 19 17 gr. 

7. From 28T. 13cwt. take lOT. 17cwt. 191b. 14oz. 

8. A merchant has 3 pieces of cloth ,• the first contains 37yd. 
3qr. 3na., the second 18yd. Iqr. 3na., and the third 31yd. Iqr. 
2na. ; what is the whole quantity ? 

9. Sold 3 loads of hay ; the first weighed 2T. 13cwt. Iqr. 
171b., the second 3T. 171b., and the third IT. 3qr. 111b. ; what 
did they all weigh ? 

10. What is the sum of the following distances : 16m. 7fur. 
18rd. 14fl. llin., 19m. Ifur. 13rd. 16ft. 9in., 97m. 3fur. 27rd. 
13ft. 3in., and 47m. 5fur. 37rd. 13ft. lOin. ? 

11. From 76yd. take 18yd. 3qr. 2na. Ans. 57yd. Oqr. 2na. 

12. From 20m. take 3m. 4ftir. 18rd. 13ft. 8in, 

13. From 144A. 3R. take 18A. IR. 17p. 200ft. lOOin. 
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14. From 18 cords take 3 cords 100ft. lOOOin. 

15. A gentleman has three farms ; the first contains 169A. 
3R. 15p. 227ft., the second 187A. IR. 15f). 165ft., and the 
third 217A. 2R. 28p. 165ft. ; what is the whole quantity ? 

« 

16. There are 3 piles of wood; the first contains 18 cords 
116ft. lOOOin., the second 17 cords 111ft. 1600in., and the 
third 21 cords 109ft. 1716in. ; how much in all ? 

17. From 17T. take 5T. 18ft. 765 in. 

18. From 169gal. take 76gal. 3qt. Ipt. 

19. From 17ch. 18bu. take 5ch. 20bu. Ipk. 7qt. 

20. From 83y. take 47y. lOmo. 27d. 18h. 50i4. 14s. 

21. From US. 15« 36' 15" take 58. 18o 50' 18". 

22. John Thomson has 4 casks of molasses ; the first con- 
tains 167gal. 3qt. Ipt., the second 186gal. Iqt. Ipt.,. the third 
108gal. 2qt. Ipt., and the fourth»123gal. 3qt. Opt. ; how much 
is the whole quantity ? 

23. Add together 17bu. Ipk. 7qt. Ipt., 18bu. 3pk. 2qt., 
19bu. Ipk. 3qt. Ipt., and 51bu. 3pk. Oqt. Ipt;. 

24. James is 13y. 4mo. 13d. old, Samuel is 12y. llmo. 23d., 
and Daniel is 18y. 9mo. 29d. ; what is the sum of their united 
ages ? 

25. Add together 18y. 345d. 13h. 37m. 15s., 87y. 169d. 12h. 
16m. 28s., 316y. 144d. 20h. 53m. 18s., and 13y. 360d. 21h. 
57m. 15s. 

26. A carpenter sent two of his apprentices to ascertain the 
length of a certain fence. The first stated it was 17rd. 16ft. 
llin., the second said it was 18rd. 5in. The carpenter, finding 
a discrepancy in their statements, and^ fearing they might both 
be wrong, ascertained the true length himself, which was 17rd. 
5yd. 1ft. llin. ; how much did each differ from the other ? 

27. From a mass of silver weighing 1061b., a goldsmith 
made 36 spoons, weighing 51b. lloz. 12pwt. 15gr. ; a tankard, 
31b. Ooz. 13pwt. 14gr. ; a vase, 71b. lloz. 14pwt. 23gr. ; how 
much unwrought ^Iver remains ? 
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28. From a piece of cloth, containing 17yd. 3qr., there were 
taken two gannents, the first measuring 3yd. 3qr. 2na., the 
second 4yd. Iqr. 3na. ; how much remained? 

29. Venus is 3S. 18« 45' 15" east of the Sun, Mars is 7S. 15^ 
36' 18" east of Venus, and Jupiter is 5S. 21** 38' 27" east of 
Mars ; how far is Jupiter east of the Sun? Ans. 4S. 26**. 

30. The longitude of a certain star is 3S. 18*» 14' 35", and 
the longitude of Jupiter is US. 25*» 30' 50" ; how far will Ju- 
piter have to move in his orbit to be in the same longitude with 
the star? 



^ XiV. MULTIPLICATION OF COMPOUND NUM- 

BEKS. 

Art. 104» Multiplication of Compound Numbers is the 
process of taking a compound number any proposed number of 
times. 

Art. 105 • To multiply when the multiplier is not more 
than 12. 

Ex. 1. If an acre of land cost 14£. 5s. 8d. 2fe.r., what will 
9 acres cost? Ans. 128£. lis. 4d. 2far. 

opBKiTioN. We write the multiplier under 

ij- ix- T J -I *yi c o rt *be lowest denomination of tiie 
Multiplicand 14 5 8 2 multipUcand, and then say 9 

Multiplier 9 times 2fer. are ISfar., equal to 

^ J . TlTo Ti A n ^* *^d 2far. We set down the 

Product 1^8 11 4 2 2far. under the number mul- 

tiplied, reserving the 4d. to be 
added to the next product. We then say 9 times 8d. are 72d., and 
the 4d. make 76d., equal to 6s. and 4d., and set the 4d. under the 
column of pence, reserving the 6s. to be added to the next product. 
Then, 9 times 5s. are 458., and 6s. make 5l8., equal to 2£. and lis. 
We place the lis. under the column of shillings, reserving the 2£. 
to be added to the next product. Again, 9 times 14£. are 126£., 
and 2£. make 128£. This, placed under the column of pounds, 
gives us 128£. lis. 4d. 2far. for the answer. 

Questions. — Art. 104. What is multiplication of compound numbers? 
— Art. 105. Explain the operation. By what do you divide the product of 
each denomination ? What do you do with the quotient^uid remainders thus 
obtained ? 

11 ,< 
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Rule. — Multiply each denomination of the compound number as in 
multiplication of simple numbers, and carry as in addition of compound 
numbers. 

Note. — Going a second time carefully over the work is a good way of 
testing its accuracy On learning Division of Compound Numbers, the 
pupil will find that rule a better method of proving multiplication of com- 
pound numbers. 

Examples fob Psactice. 
2. 3. 4. 5. 

£. s. d. £,. s. d. £. s. d. £. 8. d. 

5 6 8 19117 261711 1815 8? 
2 3 5 6 



1013 4 58149 129 9 7 11214 4^ 

6. 7. 8. 

cwt. qr. lb. oz. Ton.- cvt. qr. lb. cnrt. qr. ib. oz. 

18 3 17 10 14 15 3 12 19 1 8 15 

6 7 8 



113 2 5 12 103 11 9 154 2 21 8 
9. 10. 11. 

lb. OK. dr. m. Uvr. rd. ft. deg. m. far. rd. 

15 14 13 97 7 14 13 18 12 6 18 
9 6 8 



143 5 5 587 4 8 12 145 33 2 10? 

12. 13. 

rd. yd. ft. in. fur. rd. ft. in. 

23 3 2 9 9 31 16 11 

9 10 



213 2 9 98 4 2 

Note. — The answers to the following questions are found in the cor- 
responding questions in Division of Compound Numbers, p. 128. 

14. What cost 7 yards of cloth at 18s. 9d. per yard ? 

15. If a man travel 12m. 3fur. 29rd. in one day, how far will 
he travel in 9 days ? 

16. If 1 acre produce 2 tons 13cwt. 191b. of hay, what will 
8 acres produce ? 

QuEBTiOKg. — What is the rule 7 How may the work be tested 7 
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17. If a family consume 49gal. 3qt. Ipt. of molasses in one 
month, what quantity will be sufficient for one year ? 

18. John Smith has 12 silver spoons, each weighing 3oz. 
17pwt. 14gr. ; what is the weight of all ? 

19. Samuel Johnson bought 7 loads of timber, each measur- 
ing 7 tons 37ft. ; what was the^whole quantity ? 

20. If the moon move in her orbit 13° 11' 35" in 1 day, how 
far will she move in 10 days ? 

21. If 1 dollar will purchase 2ib 8§ 75 19 lOgr. of ipecacu- 
anha, what quantity would 9 dollars buy ? 

22. If 1 dollar will buy 2 A. 3R. 15p. 30yd. 8ft. lOOin. of 
wild land, what quantity may be purchased for 12 dollars ? 

23. Joseph Doe will cut 2 cords 97ft. of wood in 1 day ; 
how much will he cut in 9 days ? 

24. If 1 acre of land produce 3ch. 6bu. 2pk. 7qt. Ipt. of com, 
what will 8 acres produce ? 

Art. 106. When the multiplier is a composite number, and 
none of its factors exceed 12. 

Ex. 1. What cost 24 yards of broadcloth at 2£. 7s. lid. per 
yard ? Ans. 57£. lOs. Od. 

OPKRATION. 

2 7 11= price of 1 yard. ^® ^^ *^® number 24 

A ^ ^ ' equal to the product of 4 and 

6 ; we therefore multiply the 

9 11 8 = price of 4 yards, price first by 4, and then that 
Q product by 6, and the last 

product is the answer. 



5 7 10 = price of 24 yards. 

Ex. 2. What cost 360 tons of iron at 17£. 16s. Id. per ton ? 

Ajis. 6409£. 10s. Od. 

OPERATION. 

£. 8. d. 

17 16 1 = price of 1 ton. ^^ ^^^ ^^^ ^^^^^^ ^^ 

" 360 to be 6, 6, and 10. We 



106 16 6 = price of 6 tons, firstmultiply by 6,and then 
a . that product by o, and then 

again the last product by 

640 19 0= price of 36 tons. 10. 
10 



64 9 10 0= price of 360 tons. 



124 MULTIPLICATION OF COMPOUND NUMBERS. [Sect. XTV 

Rule. — MvUiply by the factors of the composite mmiber in succes 
sion, 

ExAMPLBS Foa Practice. 

3. If a man travel 3m. 7ftir. 18rd. in one day, how far would 
he travel in 30 days ? 

4. K a load of hay weigh 2 tons 7cwt. 3qr. 181b., what would 
be the weight of 84 similar loads ? 

5. When it requires 7yd. 3qr. 2na. of silk to make a lady's 
dress, what quantity would be sufficient to make 72 similar 
dresses ? 

6. A tailor has an order from the navy agent to make 132 
garments for seamen ; how much cloth will it take, supposing 
each garment to require 3yd. 2qr. Ina. ? 

Art. 107 • When the multiplier is not a composite number, 
and exceeds 12, or, if a composite number, and any of its factors 
exceed 12. 

Ex. 1. What cost 379cwt. of iron at 3£. 16s. 8d. per cwt. ? 

Ans. 1452£. 16s. 8d. 

OPEBJLTION. 

^' 1 A ^« Nw/ Q •+ Since 379 is not a composite 

T A ^^^'®« number, we cannot resolve it 

1 into factors ; but we may sep- 

3 8 6 8 X 7 tens. ?f^*® \* ^^*? P^^*«» *^^ ^^ 

1 (\ the value of each part sepa- 

Lz rately ; thus, 379 = 300 + 70 

383 6 8 -j"^' ^^ *^® operation, we 

3 hundreds. ^^s* multiply by 10, and then 

T: ;: « ,v *bi8 product by 10, to get the 

115 cost of 300cwt. cost of lOOcwt. To £id the 

2 6 8 6 8 cost of 70cwt. cost of SOOcwt., we multiply 

3 4 10 cost of 9cwt. the last product by 3 ; and to 

1 A a n 1 a Q X j*nprn _l ^^^d the cost of 70cwt., we 

14 5^ lb 8 cost of 379cwt. multiply the cost of lOcwt. 

by 7 ; and then, to find the cost of 9cwt., we multiply the cost of 
Icwt. by 9. Adding the several products, we obtain 1452£. 16s. 
8d. for the answer. 

Rule. — Having resolved the multiplier into any convenient parts^ 
as of units, tens, <f^c,, multiply by these several parts, adding together 
the products thu^ obtained for the required result. 

Questions. — Art. 106. What is the rule for multiplying by a composite 
number ? Give the reason for the rule. — Art. 107. How do you find the 
cost of SOOcwt. in the example 7 Of 70cwt. ? Of 9cwt ? What is the rule 
when the multiplier is large, and is not a composite number 7 
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\ 

Examples for Practice. 

2. If 1 dollar will buy 171b. lOoz. 13dr. of beef, how much 
may be bought for 62 dollars ? 

3. What cost 97 tons of lead at 2£. 17s. 9^d. per ton ? 

4. If a man travel 17m. 3fur. 19rd. 3yd. 2ft. 7in. in one day, 
how far would he travel in 38 days ? 

5. K 1 acre will produce 27bu. 3pk. 6qt. Ipt. of com, what 
will 98 acres produce ? 

6. If it require 7yd. 3qr. 2na. to make 1 cloak, what quantity 
would it require to make 347 cloaks 7 

7. One ton of iron will buy 13A. 3R. 14p. 18yd. 7ft. 76in. 
of land ; how many acres will 19 tons buy 7 

8. K 1 ton of copper ore will purchase 17T. 14cwt. 3qr. 181b. 
14oz. of iron ore, how much can be purchased for 451 tons? 



iXV. DIVISION OF COMPOUND NUMBEKS. 

Art. 108. Division of Compound Numbers is the process 
of dividing compound numbers into any proposed number of 
equal parts. 

Art, 109. To divide when the divisor does not exceed 12. 

Ex. 1. If 9 acres of land cost 128£. lis. 4d. 2fer., what is 
the value of 1 acre 7 Ans. 14£. 5s. 8d. 2far; 

OPBBATIOSr. 

o nS'o i';' ^* **i* Having divided the 128£. by 9, we 

9)128 11 4 2 find the quotient to be 14£. and 2£. re- 

14 5 8 2 maininff. We place the quotient 14£. 

imder the 128£., and to the remainder 
2£., equal to 40s., we add the lis. in the 
question, and divide the amount, Sis., by 9. We vrrite the quotient 
6s. under the lis., and to the remainder Gs., equal to 72d., we add 
the 4d., makinff 76d., which we divide by 9, and write the quotient 
8d. under the £l. To the remainder 4d., equal to IGfar., we add 

QuESTiOKS. — Art. 108. What is division of compound numbers f — Art. 
109. Where do you begin to divide? Why? When there is a remainder 
after dividing any one denomination, what must be done with it? 

11* 
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the 2&T., and divide the amount, ISfar., by 9^ and obtain 2&r. for 
a quotient, which we place under the 2far. in the dividend. Thus 
we find the answer to oe 14£. 58. 8d. 2&r. 

Rule. — Divide as in division of simple numbers^ each denomination 
in its order, beginning with the highest. 

If there be a remainder, reduce it to the next lower denomination, 
adding in the number already of this denomination, if any, and divide 
as before. 

PliooF. — The same as in simple numbers. 

Note. — When the divisor and dividend are both compound numbers, 
thej must be reduced to the same denomination^ and the division then is 
that of simple numbers. 

2. 3. 4. 

£. 8. d. £. 8. d. JL. 8. d. 

2 )10 13 4 3 )58 14 9 5 )129 9 7 

5 6 8 19 11 7 25 17 11 

5. 6. 7. 

f,, 8. d. ftur. ovt qr. lb. oi. ton. cwt. qr. lb. 

6 )112 14 .4 2 6 )113 2 5 12 7 )103 11 9 

18 15 8 3 18 3 17 10 14 15 3 12 

8. 9. 10. 

. cwt. qr. lb. os. lb. (». dr. m. far. rd. ft. 

8)154 2 21 8 9)143 5 5 6)687 4 8 12 

19 1 8 15 15 14 13 

11. 12. 13. 

* deg. m. ftur. rd. rd. yd. ft. in. tar. rd. ft. In. 

8)145 33 2 10| 9)213 2 9 10)98 4 2 

Note. — The answers to the following questions are fi>und in the corres- 
pondmg numbers in Multiplication of impound Numbers. 

14. What costs 1 yard of cloth, when 7yd. can be bought 
for 6£. lis. 3d. 7 

15. If a man, in 9 days, travel 112m. Ifur. 21rd., how far 
will he travel in 1 day ? 

16. If 8 acres produce 21T, 5cwt. 2qr. 21b. of hay, What will 
1 acre produce ? 



QuBsnov. — What is th« rule for diyision of oomponnd numbers ? 
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17. If a family consume in 1 year 598 gal. 2qt. of molasses, 
liow much will be necessary for 1 month ? 

18. John Smith has 12 silver spoons, wei^iing 31b. lOoz. 
llpwt. ; what is the weight of each spoon ? 

19. Samuel Johnson bought 7 loads of timber, measuring 
55T. 19fk. ; what was the quantity in each load 7 

20. If the moon, in 10 days, move in her orbit 4S. 11® 55' 
50", how far does she move in 1 day ? 

21. K $9 wiU buy 24Bb 8g 35 19 lOgr. of ipecacuanha, 
how large a quantity will $1 purchase ? 

22. When $12 will buy 34A. OR. 32p. 8yd. 5ft. 48in.of 
wild land, how much will $1 buy? 

23. Joseph Doe will cut 24 cords 105 feet of wood in 9 days ; 
how much will he cut in 1 day ? 

24. When 8 acres of land produce 25ch. 17bu, 3pk. 4qt. of 
grain, what will 1 acre produce ? 

Abt. 110* When the divisor is a composite number, and 
none of its factors exceed 12. 

Ex. 1. When 24 yards of. broadcloth are sold for 57£. 10s. 
Odi, what is the price of 1 yard ? Ans. 2£, 7s. lid. 

oPKRATios. We find the component 

£. s. d. parts, or factors, of 24, 

6)57 10 = price of 24 yards, are 6 and 4. We there- 

TTTx — n o • If A J fore divide the price by 

4 )9 11 8 = price of 4 yards. „„g „f ^j,^ numferB, ana 

2 7 1 1 = price of 1 y&rd. the quotient by the other. 

KuLE. — Divide by the factors of the composite number in succession, 

. Examples eok Practice. 

2. K 360 tons of iron cost 6409£. 10s. Od., what is the cost 
of 1 ton? 

3. If a man travel 117m. 7ftir. 20rd. in 30 days, how far will 
he travel in 1 day? 

4. If 84 loads of hay weigh 201 tons 6cwt. Oqr. 121b., what 
will 1 load weigh ? 

5. When 72 ladies require 567yd. Oqr. Ona. for their dresses, 
how many yards will be necessary for one lady ? 

Questions. — Art. 110. How does it appear that dividing by 6 in Ex. 1 
gives the price of 4 yards 7 How do you cQvide by a composite number 7 
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6. When 132 sailors require 470yd. Iqr. of cloth to make 
their garments, how many yards will be necessary for 1 sailor ? 

Art. 111. When the divisor is not a composite number, and 
exceeds 12, or, if a composite number, and any of its factors ex- 
ceed 12, the whole operation can be vrritten down, as in the fol- 
lowing example : 

Ex. 1. K23cwt. of iron cost 171£. Is. 3d., what cost Icwt.? 

Ans. 7£. 8s. 9d. 

OPERATION. 

£• 8. d. 

2 3 ) 1 7 1 1 3 ( 7£. We divide the pounds by 23, and obtain 

161 7 for the quotient, and 10£. remaining, 

— —* which we reduce to shillings, and add the 

1^ Is., and again divide by 23, and obtain 8s. 

2 for the quotient. The remainder, 17s., we 

OQ\oAi /Q reduce to pence, and add the 3d., and again 

1 ft i ^ divide by 23, and obtain 9d. for the quo- 

1 Q^ tient. Thus, the method of operation is 

•|^ n the same as by the general rule (Art. 109), 

^ o excepting more of the work is written 

^ ^ down ; and, by uniting the several quo- 

2 3 ) 2 7 ( 9d. tients, we find the answer to be 7£. 8s. 9d 

207 

2. If $62 will buy 10951b. 14oz. 6dr. of beef, how much may 
be obtained for $1 ? 

3. Paid 280£. 5s. 9id. for 97 tons of lead ; what did it cost 
per ton ? ^ 

4. If a man travel 662m. 4fur. 28rd. 3yd. 2ft. 2in. in 38 
days, how far will he travel in 1 day ? 

5. When 98 acres produce 2739 bu. Ipk. 6qt. of grain, what 
will 1 acre produce ? 

6. A tailor made 347 garments from 2732yd. 2qr. 2na, of 
cloth; what quantity did it take to make 1 garment? 

7. When 19 tons of iron will purchase 262A. 3R. 37p. 25yd. 
1ft. 40in. of land, how much may be obtained for 1 ton ? 

8. If 451 tons of copper ore will purchase 8003T. 17cwt. Iqr. 
121b. lOoz. of iron ore, how much will 1 ton purchase? 



QmssnoN. — Art. 111. When the divisor is lar£^,and not a oomposite num* 
ber, how is the division performod 7 
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4 XVI. MISCELLANEOUS EXAMPLES IN MULTI- 
PLICATION AND DIVISION OF COMPOUND 
NUMBERS. 

1. Bought 30 boxes of sugar, each containing 8cwt. 3qr. 
201b., but having lost 68cwt. 2qr. 01b., I sold the remainder for 
1£. 17s. 6d. per cwt. ; what sum did I receive ? 

2. A company of 144 persons purchased a tract of land con- 
taining 11067A. IR. 8p. John Smith, who was one of the 
company and owned an equal share with the others, sold his part 
of the land for Is. 9 Jd. per square rod ; what sum did he re- 
ceive ? 

3. The exact distance from Boston to the mouth of the Colum- 
bia River is 2644m. 3ftir. 12rd. A man, starting from Boston, 
travelled 100 days, going 18m. 7ftir. 32rd. each day ; required 
his distance from .the mouth of the Columbia at the end of that 
time. 

4. James Bent was bom July 4, 1798, at 3h. 17m. A. M. ; 
how long had he lived Sept. 9, 1807, at llh. 19m. P. M., 
reckoning 365 days for each year, excepting the leap year 1804, 
which has 366 days ? 

5. The distance from Vera Cruz, in a straight line, to the city 
of Mexico, is 121m. 6ftir. If a man set out from Vera Cruz to 
travel this distance, on the first day of January, 1848, which 
was Saturday, and travelled 3124rd. per day until the eleventh 
day of January, omitting, however, as in duty bound, to travel 
on the Lord's day, how far would he be from the city of Mexico 
on the morning of that day ? 

6. Bought 16 casks of potash, each containing 7cwt. 3qr. 
181b., at 5 cents per pound. I disposed of 9 casks at 6 cents 
per pound, and sold the remainder at 7 cents per pound ; what 
did I gain ? 

7. A merchant purchased in London 17 bales of cloth for 
n£. 18s. lOd. per bale. He disposed of the cloth at Havana 
for sugar at 1£. 17s. 6d. per cwt. Now, if he purchased 
144cwt. of sugar, what balance did he receive ? 

8. A and B commenced travelling, the same way, round an 
island 50 miles in circumference. A travels 17m. 4ftir. 30rd. 
a day, and B travels 12m. 3fur. 20rd. a day ; required how 
far they are apart at the end of 10 days. 
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9. Bouglit 760 barrels of flour at $5.75 per barrel, which I 
paid for in iron at 2 cents per pound. The purchaser afterwards 
Bold ote half of the iron to an axe manufacturer ; what quantity 
did he sell ? 

10. Bought 17 house-lots, each containing 44 perches, 200 
square feet. From this purchase I sold 2 A. 2R. 240ft., and the 
remaining quantity I disposed of at Is. 2id. per square foot; 
what amount did I receive for the last sale ? 

11. J. Spoffbrd's farm is 100 rods square. From this he sold 
H. Spaulding a fine house-lot and garden, containing 5A. 3E>. 
I7p., and to D. Fitts a farm 50rd. square, and to E.. Thornton a 
farm containing 3000 square rods ; what is the value of the re- 
mainder, at $1.75 per square rod? 

12. Bought 78A. 3R. 30p. of land for $7000, and, having 
sold 10 house-lots, each 30rd. square, for $8.50 per square rod, 
I dispose of the remainder for 2 cents per square foot. How 
much do I gain by my bargam? 



§ XVn. PROPERTIES AND RELATIONS OF 

NUMBERS. 

Art. 112, An Integer is a whole number; as 1, 6, 13. 

All numbers are either odd or even. 

An odd number is a number that cannot be divided by 2 
without a remainder ; thus, 3, 7, 11. 

An even number is a number that can be divided by 2 without 
a remainder ; thus, 4, 8, 12. 

Numbers are also either prime or composite, 

A prime number is a number which can be exactly divided 
only by itself or 1 ; as 1, 3, 5, 7. 

A composite number is a number which can be exactly divided 
other than by itself or 1 ; as 6, 9, 14. 

Numbers are prime to each other when they have no factor in 
common ; thus, 7 and 11 are prime to each other, as are, also, 
4, 15, and 19. 



QuESTioif s. — Art. 112. What is an integer ? What are all numbers ? What 
Is an odd number ? What is an even number 7 What other distinctions of 
numbers are mentioned? What is a prime number? When are numbers 
prime to each other ? What is a composite number ? 
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All the prime numbers not larger than 1109 are included in 
the following 

TABLE OF PRIME NUMBERS. 



1 


69 


139 


233 


337 


439 


557 


653 


769 


883 


1013 


2 


61 


149 


239 


347 


443 


563 


659 


773 


887 


1019 


3 


67 


151 


241 


349 


449 


669 


661 


787 


907 


1021 


5 


71 


157 


251 


353 


457 


671 


673 


797 


911 


1031 


7 


73 


163 


257 


359 


461 


677 


677 


809 


919 


1033 


11 


79 


167 


263 


367 


463 


687 


683 


811 


929 


. 1039 


13 


83 


173 


269 


373 


467 


693 


691 


821 


937 


1049 


17 


89 


179 


271 


379 


479 


699 


701 


823 


941 


1051 


19 


97 


181 


277 


383 


487 


601 


709 


827 


947 


1061 


23 


101 


191 


281 


389 


491 


607 


719 


829 


953 


1063 


29 


103 


193 


283 


397 


499 


613 


727 


839 


967 


1069 


31 


107 


197 


293 


401 


603 


617 


733 


853 


971 


1087 


37 


109 


199 


307 


409 


609 


619 


739 


857 


977 


1091 


41 


113 


211 


311 


419 


521 


631 


743 


859 


983 


1093 


43 


127 


223 


313 


421 


623 


641 


751 


863 


991 


1097 


47 


131 


227 


317 


431 


641 


643 


757 


877 


997 


1103 


53 


137 


229 


331 


433 


547 


647 


761 


881 


1009 


1109 



Art. 113. K prime factor of a number is a prime number 
that will exactly divide it ; thus, the. prime factors of 21 are 
the prime numbers 1, 3, and 7. 

A composite factor of a number is a composite number that 
will exactly divide it ; thus, the composite factors of 24 are the 
composite numbers 4 and 6. 

Note 1. — Unity or 1 is not regarded as a material prime factor, since 
multiplying or dividing any number by 1 does not alter its value ; it will 
be omitted when speaking of the prime &ctors of numbers. 

Note 2. — There has been discovered no direct process by which prime 
numbers may be found. The following facts, however, if kept in mind, 
will aid in ascertaining whether a number is prime or not ; and, if not 
prime, indicate one or more of its Victors : 

1. 2 is the only even prime number. 

2. 2 is a fiictor of every even number. 

3. 3 is a fiictor of every number the sum of whose digits 3 will exactly 
divide ; thus, 15, 81, and 546, have each 3 as a factor. 

4. 4 is a factor of every number whpse two right-hand figures 4 will 
exactly divide ; thus, 316, 532, and 1724, have each 4 as a factor. 

5. 6 is the only prime number having 5 for a unit or right-hand figure. 



Questions. — Art. 113. What is a prime factor ? What is a composite 
factor ? How is unity or 1 regarded ? Is there any direct process for de- 
termining prime numbers ? Which is the only even prime number ? Of what 
numbers is 2 a factor? Of what numbers is 3 a factor ? Of what numbers is 
4 a factor? 
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6. 5 is a factor of eyery number whose right-hand figure is either 6 or 
; as, 15, 20, &c. 

7. 6 is a factor of everj" even number that 8 will exactly divide ; thus, 
24, 108, and 860, have each 6 as a &ctor. 

8. 7 is a factor of every number occupying four places whose two right- 
hand figures are contained in the left-hand figure or figures exactly 3 
times ; thus, 60^, 2107, and 3913, have each 7 as a factor. 

9. 7 is a fector of every number occupying three or four places, when 
the two right-hand figures contain the left-hand figure or figures exactly 6 
times ; thus, 840, 945, and 1155, have each 7 as a fiictor. 

10. 8 is a factor of every number whose three right-hand figures 8 will 
exactly divide ; thus, 5072, 11240, and 17128, have each 8 as a &ctor. 

11. 9 is a factor of every number the sum of whose digits 9 will exactly 
divide ; thus, 27, 482, and 20304, have each 9 as a factor. 

12. 10 is a fiictor of every number whose right-hand figure is ; as, 
20, 80, &c. 

13. 7, 11 and 18, are fUctors of any number occupying four places in 
which two like figures have two ciphers between them ; as, 8003, 4004, 
9009, &c. 

14. Every prime number, except 2 and 5, has 1, 8, 7, or 9, for the 
right-hand figure. 

Art. 114« Method of finding the prime factors of numbers. 

Ex. 1. It is required to find the prime factors of 24. 

Ans. 2, 2, 2, 3. 

cpKBATioN. We divide by 2, the least prime number 

2 4 ' greater than 1 , and obtain the quotient 12.* 

And since 12 is a composite number, we 

1 2 divide this also by 2, and obtain a quotient 

6. We divide 6 by 2, and obtain 3 for a 

6 quotient, which is a prime number. The 

T several divisors and the last quotient, all 

being prime, constitute all the prime fac- 
tors of 24, which, multiplied together, 
2X2X2X3 = 24 they equal. 

Rule. — Divide the given number by the least prime.nuniber^ greater 
than 1, that will divide it, and the quotient, if a composite number, in 
the same mxmner ; and continue dividing until a prime number is ob- 
tained for a quotient. The several divisors and the last quotient will 
be the prime factors required. 

Note. — The composite factors of any number may be found by multi- 
plying together two or more of its prime &ctors. 

Questions. — Of what numbers is 5 a factor ? Of what numbers is 6 a 
factor? Of what numbers is 7 a factor? Of what numbers is 8 a factor? 
Of what numbers is 9 a factor? What is the right-hand figure of every 
prime number ? What is the rule for finding the prime factors of numbers ? 
How may the composite factors of numbers be found ? 



S«OP. XVn.] PROPBRTIBS AND RELATIONS OP NUMBERS. l^S 

Examples for Practice. 

■* 

2. What are the prime factors of 36 ? Ans. 2, 2, 3, 3. 

3. What are the prime factors of 48 ? 

4. What are the prime factors of 56 ? 

5. What are the prime factors of 144 ? 

' 6. What are the prime factors of 3420 ? 

7. What are the prime factors of 18500? 

8. What are the prime factors of 19965 ? 

9. What are the prime factors of 12496 ? 

10. What are the prime factors of 17199 ? 

11. What are the prime fiictors of 7800? 

CANCELLATION. 

Art. 115« If the dividend and divisor are both divided by 
the same number, the quotient is not changed. Thus, if the 
dividend is 20 and the divisor 4, the quotient will be 5. Now, 
if we divide the dividend and divisor by some number, as 2, their 
proportion is not changed, and we obtain 10 and 2 respectively ; 
and 10-7-2 = 5, the same as the original quotient. 

Art. 116» If a factor in any number is cancelled, the num- 
ber is divided by that factor. Thus, if 15 is the dividend and 
5 the divisor, the quotient will be 3. Now, since the divisor and 
quotient are the two factors, which, being multiplied together, 
produce the dividend (Art. 50), it is plain, if we cross out or 
cancel the factor 5, the remaining 3 is the quotient, and by the 
operation the dividend 15 has been divided by 5. 

Art. 117* Cancellation is the method of shortening arith- 
metical operations by rejecting any factor or factors common to 
the divisor and dividend. • 



Questions. — Art. 115. What is the effect on the quotient when the diyi> 
dend and divisor are divided by the same number ? What is the effect of 
canoellinff a factor of any number? What is cancellation? 

12 
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Ex. 1. A man sold 25 hundred weight of iron at 5 dollars 
per hundred weight, and expended the money for flour at 5 
dollars per barrel ; how many barrels did he purchase ? 

Ans. 25 barrels. 

°S?^^"??'e* ' ^® ^®* indicate by their signs 

Dividend p X ^ 5 ^^_ o c the multiplication and division re- 
Divisor 5 quired by the question. We then, 

observing 5 to be a common factor 
of the divisor and dividend, divide the divisor ^nd dividend by this 
factor, or, which is the same thing, cancel or reject it in both, and 
obtain 25 for the quotient. 

2. Divide the product of 12, 7, and 5, by the product of 5, 
4, and 2. Ans. 10|. 



OPEBATION. 

3 



Dividend IjSxTXJJ 21 -,^,^,. , 

Tt- • — 5 n ?r = -?r = 1 i Quotient. 

Divisor jSx4^X2 2 ^^ 

Finding 4 in the divisor to be a factor of 12 in the dividend, we 
divide 12 by 4, cancelling these numbers, and use the 3 instead of 
12. The mctor 5, common to both dividend and divisor, having 
been cancelled, we divide the product of the remaining factors in the 
dividend by the product of those in the divisor, and obtain the 
quotient 10 J. 

3. Divide the product of 8, 5, 16, and 21, by the product of 
10, 4, 12, and 7. 

OPKRATION. 

Dividend IxlX^Xn^^ Q^„^^^ 

Divisor lOx^X^i^XU 

3 

The* product of the factors 8 and 5 in the dividend is equal to tht) 
product of 10 and 4 in the divisor ; therefore we cancel these &ctors. 
Finding 16 in the dividend and 12 in the divisor may be divided b jr 
4, they are cancelled, and use made of their quotients. Again, as 
the product of the factors 3 and 7 of the divisor equals the 21 of the 
dividend, we cancel the 3, 7, and 21. The factor 4 alone remaining 
is the quotient. 

Questions. How do you arrange the dividend and divisor for cancella- 
tion ? How do you then proceed 7 Is the factor 5, in Ex. 1, reduced to 
or 1 by being cancelled 7 How do you proceed when a number in the divi- 
dend and another in the divisor have a common factor? How do you proceed 
when the p/oduots of two or more fectors in the dividend and divisor ar« 
alike? * : 
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Rule. — Cancel the factor or factors common to the dividend and 
divisor, and then divide the product of the factors remaining in the 
dividend by the product of those remaining in the divisor. 

Note. — 1. In arranging the numbers for cancellation, the dividend 
may be written above the divisor with a horizpntal line between them, as 
in division (Art 47) ; or, as some prefer, the dividend may be written on 
the right of the divisor, with a vertical line between them. 

Note. — 2. Cancelling a factor does not leave 0, but the quotient 1, to 
take its place, since rejecting a factor is the same as dividing by that 
&ctor (Art. 116). Therefore, for every factor cancelled, either in the 
dividend or divisor, the factor 1 remains. 

Examples por Practice. 

4. Divide 42 X 19 by 19. Ans. 42. 

5. Divide the product of 8, 6, and 3, by the product of 6, 3, 
and 4. 

6. Divide the product of 17, 6, and 2, by the product of 6, 
2, and 17. 

7. Sold 15 pieces of shirting, and in each piece there were 30 
yards, for which I received 10 cents per yard ; expended the 
money for 10 pieces of calico, each containing 15 yards ; what 
was the calico per yard ? 

8. Divide the product of 12, 7, and 5, by the product of 2, 
4, and 3. 

9. Divide the product of 20, 13, and 9, by the product of 13, 
16, and 1. 

10. Divide the product of 9, 8, 2, and 14, by the product of 
8, 4, 6, and 7. 

11. Divide the product of 16, 5, 10, and 18, by the product 
of 8, 6, 2, and 12. 

12. Divide the product of 22, 9, 12, and 5, by the product 
of 8, 11, 6, and 4. 

13. Divide the product of 25, 7, 14, and 36, by the product 
of4, 10, 21, and 54. 

14. Divide the product of 26, 72, 81, and 12, by the product 
of 36,. 13, 24, and 54. 

15. Divide the product of 8, 5, 3, 16, and 28, by the product 
of 10, 4, 12, 4, and 7. 

16. Divide the product of 8, 4, 9, 2, 12, 16, and 5, by the 
product of 4, 6, 6, 3, 8, 4, and 20. 

17. Divide the product of 6, 15, 16, 24, 12, 21, and 27, by 
the product of 2, 10, 9, 8, 36, 7, and 81. 

Questions. — What is the rule for cancellation? How may the numbers 
be arranged for cancelling ? What takes the place of a cancelled factor ? 
What remains for every factor cancelled either in the dividend. pr.di visor? 
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A COMMON DIVISOR. 

Art. 118. A common divisor of two or more numbers is 
any nmnber that will divide them without a remainder ; thus, 2 
is a common divisor of 2, 4, 6, and 8. 

Art. 119» To find a common divisor of two or more num- 
bers. 

Ex. 1. What is the common divisor of 10, 15, and 25 ? 

Ans. 5. 
opBRATioN. ^e resolve each of the given numbers into two 

1^ = ^X2 factors, one of which is common to all of them. 
15 = 5x3 In the operation 5 is the common factor, and there- 
2 5 = 5x5 ^^^^ must be a common divisor of the numbers. 

Rule. — Resolve each of the given numbers into two factors, one of 
which is common to all of them, and this common factor is a common 
divisor. 

Examples for Practice. 

2. What is the common divisor of 3, 9, 18^ 24 ? Ans. 3. 

3. What is the common divisor of 4, 12, 16, 28 ? 

Ans. 2 or 4. 

Art. 120» A divisor of any factor of a number is a divisor 
of the number itself. Thus 3, a divisor of 9, a factor of 45, is a 
divisor of 45 itself. 

Art. 121, A common divisor of two numbers is a divisor of 
their sum and of their difference. Thus 4, a common divisor 
of 16 and 12, is a divisor of their sum, 28, and of their differ- 
ence, 4. 

Art. 122. A common divisor of the remainder and the 
divisor is a divisor of the dividend. Thus, in a division having 
12 for remainder, 36 for divisor, and 48 for dividend, 12, a 
common divisor of the 12 and the 36, is also a divisor of the 48. 

THE GREATEST COMMON DIVISOR. 

Art. 123« The greatest common divisor of two or more 
numbers is the greatest number that will divide each of them 
without a remainder. Thus 6 is the greatest common divisor of 
12, 18, and 24. 

Questions. — Art. 118. What is a common divisor of two or more num- 
bers? — Art. 119. What is the rule? — Art. 121. Of what is the common 
divisor of two numbers a divisor? — Art. 122. Of what is a common divisor 
of the less of two numbers and of their difference a divisor? — Art. 123. 
What is the greatest common divisor of two or more numbers ? 
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Abt. 124* To find the greatest common divisor of two or 
more numbers. 

Ex. 1. What is the greatest common divisor or measure of 
84 and 132 ? Ans. 12. 

FiBST opKBATiow. Resolving the numbers into their 

84 = 2X2X3X 7 prime factors (Art. 114), thus, 84 

132 = 2X2X3X11 =2X2X3X7, and 132=2X 
,2X2X3 = 12. |X 3 X 11, we find the factors-2 

X 2 X 3 are common to both. 
Since only these common factors, or the product of two or more of 
such factors, will exactly divide both numbers, it follows that the 
product of all their common prime factors must be the greatest factor 
that will exactly divide both of them. Therefore 2 X 2 X 3 = 12 Is 
the greatest conunon divisor required. 

The same result may be obtained by a sort of trial process, as by 
the second operation. 

8BC0ND opBRATioN. It Is cvidcut, slucc 84 cannot 

84)182(1. be exactly divided by a number 

3 4 greater than itself, if it will 

— also exactly divide 132, it will 

48)84(1 be the greatest common divisor 

4 8 sought. But, on trial, we find 

— \ A ft / 1 ^ ^^^^ ^^* exactly divide 132, 

o o ) 4 o ( 1 there being a remainder, 48. 

3 o Therefore 84 is not a common 

12^36^3 ^^^^^^'^ ^^ *^® ^'^^ numbers. 

Q A ^® know a common divisor 

^ ^ of 48 and 84 will also be a 

divisor of 132 (Art. 122). We next try to find that divisor. It 
cannot be great^ than ^. But 48 will not exactly divide 84, there 
being a remainder, 36; therefore 48 is not the greatest common 
divisor. 

Again, as the common divisor of 36 and 48 will also be a divisor 
oi 84 (Art> 122), we try to find that divisor, knowing that it can- 
not be greater than 36. But 36 will not exactly divide 48, there 
being a remainder, 12 ; therefore 36 is not the greatest common 
divisor. 

As before, the common divisor of 12 and 36 will be a divisor of 
48 (Art. 122) ; we make a trial to find that divisor, knowing that it 
cannot be greater than 12, and find 12 will exactly divide 36. 
Therefore 12 is the greatest common divisor required. 

Rule 1. — Resolve the given numbers into their prime factors. 
The product of all the factors common to the several numbers will be 
the greatest common divisor. Or, 

Rule 2. — Divide the greater number by the less, and if there be a 

Question. — Art. 124. What are the rules for finding the greatest oom- 
mon divisor of two or more numbers ? 

12* 
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remainder divide the preceding divisor by it, and so continue dividing 
until nothing remains. The last divisor will be the greatest commor 
divisor, * 

Note. — When the gceatest common divisor is required of more than 
two numbers, find it of two of them, and then of that common divisor and 
of one of the other numbers, and so on for all the given numbers. The 
last common divisor will be the greatest common divisor required. 

Examples por Practice. 

2. What is the greatest common divisor of 85 and 95 ? 

Ans. 5. 

3. What is the greatest common divisor of 72 and 168 ? 

4. What is the greatest common divisor of 119 and 121 ? 

5. What is the greatest common divisor of 12, 18, 24, and 
30? 

6. Having three rooms, the first 12 feet wide, the second 15 
feet, and the third 18 feet, I wish to purchase a roll of the 
widest carpeting that will exactly fit each room without any 
cutting as to width. How wide must it be ? 

A COMMON MULTIPLE. 

Art. 125* A multiple of a number is a number that can 
be divided by it without a remainder ; thus 6 is a multiple of 3. 

Art. 126. A common multiple of two or more numbers is a 
number that can be divided by each of them without a re- 
mainder ; thus 12 is a common multiple of 3 and 4. 

Art. 127» The least common multiple of two or more num- 
bers is the least number that can be divided by each of them 
without a remainder ; thus 30 is the least common multiple of 
10 and 15. 

Note. — A multiple of a number contains all the prime factors of that 
number ; and the common multiple of two or more numbers contains all 
the prime factors of each of the numbers. Therefore, tlie least common 
multiple of two or more numbers must be the least number that will con- 
tain all the prime fiictors of them, and none others. Hence it will have 
each prime ftictor taken only the greatest number of times it is found in 
any of the several numbers. 

Questions. — Art. 125. What is a multiple of a number ?~ Art. 127. 
What is the least oommon multiple of a number? 
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Abt. 128* To find the least common multiple. 

Ex. 1. What is the least common multiple of 6, 9, 12 7 

Ans. 36. 

FrasT opERATioir. Resolving the numbers into their 

6 = 2x3 prime factors, — thus, 6 = 2 X 3, and 

9 = 3X3 9 = 3X3, and 12 = 2X2X3, — we 

12 = 2 X 2 X 3 fiud their different prime &ctor8 to be 

2x2x3X3 = 36 ^ *^^ ^' ^^® greatest number of times 

the 2 occurs as a factor in any of the 
numbers is twice, as 2 X 2 in 12 ; and the greatest number of times 
the 3 occurs in any of the numbers is also twice, as 3X3 in 9. 
Hence 2X2X3X3 must be all the prime factors that are neces- 
sary in composing 6, 9, and 12 ; and, consequently, the product of 
these factors must be the least number that cair be exactly divided 
by 6, 9, and 12. Therefore 2 X 2 X 3 X 3 = 36 is the least common 
multiple required. 

8BC0KD OPERATION. Auothcr mcthod, and one usually 

6 9 12 preferred, is as by second operation. 

2 3 4 Having arranged the numbers on a 



3 
2 



-= — 5 ^ horizontal line, we divide by 3, a prime 

^ .. number that will divide all of them 

3X2X^X^ = ^6 without a remainder, and write the 

quotients in a line below. We next 
divide by 2, a prime number that will divide without a remainder 
most of them, writing down the quotients and undivided numbers 
as before. Then, since these numbers are prime to each other, we 
multiply together the divisors and the numbers on the lower line, 
which are all the prime factors of 6, 9, and 12, and thus obtain 36 
for the least common multiple. 

Rule 1. — Resolve the given numbers into their prime factors. The 
product of these factors, taking each factor the greatest number of times 
it occurs in any of the numbers, will be the least common multiple. 
Or, 

Rule 2. — Having arranged the numbers on a horizontal line, divide 
hy such a prime number as will divide m^st of them without a re- 
mainder, and write the quotients and undivided numbers in a line 
beneath. So continue to divide until no prime number greater than 1 
wiU divide two or more of them. The product of the divisors and the 
numbers of the line below will be the least common multiple. 

Note 1. — When numbers are prime to each other, their product is 
their least common multiple. 

Note 2. — When one or more of the given numbers are &ctors of any 
one of the other numbers the fitctor or &ctors may be cancelled. 

QvESTioir. — Art. 128. What are the rules for finding the leant common 
multiple ? 



\ 
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Examples fob Pbagtice. 

2. What is the least common multiple of 7, 14, 21, and 15 

Ans. 210. 

OPBRATIOK. 

U 14 21 15 Since 7 is a fector of 14, another of the 

numbers, we cancel it; and since 3 is a 

2 3 15 &ctor of 15, we also cancel that (Note 2) : 
thus the work is rendered shorter. 
7X2X15 = 210 

3. What is the least common multiple of 3, 4, 5, 6, 7, and 8? 

Ans. 840. 

4. What is the least number that 10, 12, 16, 20, and 24, will 
divide without a remainder? 

5. What is the least common multiple of 9, 8, 12, 18, 24, 36, 
and 72 ? 

6. Five men start from the same place to go round a certain 
island. The first can go round it in 10 days ; the second, in 12 
days ; the third, in 16 days ; the fourth, in 18 days ; the fifth, in 
20 days. In what time will they all meet at the place from 
which they started? 



« XVm. FEACTIONS. 

Art. 129« A fbaction is an expression denoting one or 
more equal parts of a unit. 

The term fraction is derived £rom the Latin word frango, 
which signifies to break ; from the idea that a number or thing 
is broken or separated into parts. 

Fractions are of two kinds. Common and Decimal. 

COMMON FRACnONB. 

Ajlt. 130* A COMMON FRACTION is exprcssed by two numbers 
one above the other, with a line between them. 

The number below the line is called the denominator ; and tiie 
nxunber abofoe^ the numerator, 

q» C Numerator 3 13iree 

' \ Dennminator 6 Fiftfaa. 

QuESnoss. — Art. 129. What is a firaction 7 From what is the term de- 
rived, and what does it signify 7 How many kinds of fractions, and what are 
they called 7 — Art. 130. How is a common firaction expressed? Whatifl 
the nnmber below the line called 7 The number above the line 7 
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The denominator shows into how many parts the whole number 
is divided, and gives, a name to the Action. The numerator 
shows how many of these parts are taken, or expressed by the 
fraction. 

A proper fraction is one w]|pse nmnerator is less than the 
denominator ; as, ^. 

An improper fraction is one whose numerator is equal to, or 
greater than, the denominator ; as, f , f . 

Note. — A fraction, strictly speaking, is less than a unit ; hence, if the 
numerator is equal to, or greater than, the d^iominator, it expresses a unit 
or more than a unit, and is therefore called an improper fraction. 

A mixed aumber is a whole number with a fraction ; as, 7^, 
5|. * 

A simple or single fraction has but one numerator and one 
denominator, and may be either proper or improper ; as, J, ^. 

A compoicTid fraction is a fraction of a fraction, connected by 
the word of; as, 5 ^f f of |. 

A complex fraction is a fraction having a fraction or a 
mixed number for its numerator or denominator, or both ; as 
I ^ Si- 7i_ 

I' 9J' IT 9W 

Art. 131* The terms of a fraction are its numerator and 
denominator. 

The unit of a fraction is the unit or whole thing from which 
its fractional parts, or fractional units, are obtained. 

A whole number may be expressed fractionally, by writing 1 
for the denominator. Thus, 5 may be written -^, and read 5 
ones ; and 9 may be written f , and read 9 ones. 

Abt. 132. Fractions originate from division; the nurjW' 
ator answers to the dividend^ and the denominator to the divisor. 
Thus, when we divide 479956 by 6 (Art. 49, Ex. 12), we had ^ 
a remainder of 4, which could not be divided by 6, and therefore 
we wrote it over the divisor, with a line between them. This 
expression originating from division is a fraction ; the number 
above the line being the numerator, and the one below the de- 
nominator. 

Questions. — What does the denominator of a fraction show ? What does 
the numerator show? What is a proper fraction? What is an improper 
fraction ? What is a mixed numher ? What is a simple fraction ? What is 
a compound fraction ? What is a complex fraction? — Art. 131. What are 
the terms of a fraction ? What is the unit of a fraction ? How may a whole 
number be expressed fraotionallj ? From what do fractions originate ? 
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Art. 13S« From what has preceded, we perceive that the 
value of a fraction is the qtwtient arising from the division of 
the numerator hy the deiwminaior. Thus, the value of f , or 
6 -T- 2, is 3 ; and the value of f, or 3 -r- 4, is f . 

INDUCTION OF -COMMON FRACTIONS. 

Art. 134« Reduction of Fractions is the process of changii\g 
their ybrTW of expression without altering their value. 

A fraction is in its lowest terms, when its terms are prime to 
each other. (Art. 112.) * 

Art. 135* To reduce a j&action to its lowest terms. 

Ex. 1. Reduce -j\ to its lowest terms. Ans. -J. 

opBBATioN. We divide the terms of the fraction by 2, a factor 

2 ) t\^ = f common to them both, and obtain f . We divide, 
again, both terms of |^ by 3 , a factor, common to them, 

*^ ) # = i and obtain J. Now, sus 1 and 3 are numbers prime 
to each other, the fraction | is in its lowest terms. 
The same result would have been produced, if we had divided' the 
terms by 6, the greatest common divisor. 

Since the numerator and denominator of a fraction correspond 
to the dividend and divisor in division (Art. 132), dividing boui by 
the same number, or cancelling equal factors in both (Art. 115), 
changes only the form of the &action, while the value expressed 
remams the same. Therefore, 

Dividing the numerator and denominator of a fraction hi the tame 
number does not alter the value of the fraction* 

Rule. — Divide the numerator and denominator hy any number 
greater than 1, that will divide them both without a reminder, arid 
thus proceed until they are primeUo each other. Or, 

Divide both the numerator and denominator hy their greatest common 
divisor. 

Examples for Pbactice. 

2. Reduce -^^ to its lowest terms. Ans. -f. 

3. Redtice -^^ to its lowest terms. 

4. Reduce J^f to its lowest terms. 

5. Reduce -^^ to its lowest terms. 

6. Reduce J^J to its lowest terms. 

7. Reduce ^ff to its lowest terms. 

8. Reduce ■^q\ to its lowest terms. 

Questions. — What is the value of a fraction ? — Art. 134. What is reduo- 
tion of fractions ? When is a fraction in its lowest terms ? — Art. 135. Why 
does dividing both terms of a fraction by the same number not alter the 
value 7 Has ^ the same value as -^ ? Why 7 Bepeat the rule. 



SWJT. XVin.] KEDUCnON OF COMMON FRACTIONS. 148 

9. Eedace |^f f ^ to its lowest terms. 

10. What is the lowest expression of fff ? 

Abt. 136« To reduce a mixed number to an improper fraction. 
•Ex. 1. In 7| how many fifths ? „ Ans. ■^. 

OPERATION. 

- 7f 

5 Since there are 5 fifths in 1 whole one, there will 

— be 5 times as many Jifths ^a whole ones ; therefore, 

3 5 fiflihs. ^ in 7 there are 35 fifths, and the 3 fifths being added 

3 make 38 fifths, which are expressed thus, -^. 

38 fifths = S^ 

Rule. — Multiply the whole number hy the denominator of the frao- 
lion, and to the product add the numerator, and place the sum over the 

given denominator, 

• 

Note. — To reduce a whole number to a fhustion of the same value, hav- 
ing a given denominator, we multiply the whole number by the given de- 
nominator, and make the product the numerator ; thus, 6, reduced to a 
fraction, having 3 for a denominator, becomes ^-, 

Examples fob Practice. 

2. In 8f dollars how many sevenths ? Ans. J^. 

3. In 31- oranges how many fourths ? 

4. In 9^ gallons how many elevenths? 

5. Reduce 8^ to an improper fraction. 

6. Reduce 15^ to an improper fraction. 

7. In 18 J- how many ninths? 

8. In IGI^yV ^^^ many one hundred and seventeenths? 

9. Change 43-}^|-f to an improper fraction. 

10. What improper fraction will express 27^^^? 

11. Change llly^r to an improper fraction. 

12. Change 125 to an improper fraction. 

13. Change 25 to an improper fraction^ having 6 for a de- 
nominator. 

14. Reduce 75 to ninths. 

15. Change 343 to the form of a fraction. 

16. Reduce 84 to fifteenths. 



QxTESTiONS. — Art. 136. What is the rule for reducing a mixed number to 
an improper fraction ? Give the reason. How do jou reduce a whole num- 
ber to a fraction of the same value, having a given denominator ? 
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Art. 137. To reduce improper fractions to whole or mixed* 
numbers. 

Ex. 1. How many dollars in f J dollars? Ans. $2^^. 

OPERATION. This question may be analyzed by saying, As 16 

16)37(2 j^g^ sixteenths make one dollar, there will oe as many 

3 2 dollars in 37 sixteenths of a dollar as 37 contains ■ 

— r- times 16, which is 2^ times. Therefore $ 2^ is 

^ the answer. 

Rule.. — Divide the numerator by the denominator /and the quotient 
will be the whole or mixed number. 

Examples fob Practice. 

2. Reduce ■?/- to a whole number. Ans. 12. 

3. Change X^ to a mixed number. O 

4. Change -VtV^ ^ ^ mixed number. • 

5. Change -W^- to a mixed number. 

6. Reduce -^P^ to a mixed number. 

7. Reduce ^f to a whole number. 

8. Change -Sf i to a whole number. 

9. Reduce J^ to a mixed number. 
10. Reduce ^^^ to a mixed number. 

Art. 138. To reduce a compound fraction to a simple fraction. 

Ex. 1. Reduce a of /y to a simple fraction. Ans. *||. 

OPERATION. To show the reason of . the operation, this 

I X i4- = f f question may be analyzed by saying, that, if 

■j^ of an apple be divided into 5 equal parts, 
one of these parts is -^ of an apple ; and, if ^ of ^ be ^, it is 
evident that ^ of -/y will be 7 times as much. 7 times -^^ is 
5^ ; and, if -J of -/j be /^, f of -/y will be 4 times as much. 4 
times ^ are ||. 

Or, by multiplying the denominator of ^y by 5, the denomi- 
nator of ^, it is evident we obtain ^ of ^7^ = ^^, since the parts 
into which the number or thing is divided are 5 times as many, 
and consequently only \ as large as before. Again, since -J 



Questions. — Art. 137. What is the rule for reducing improper fractions 
to whole or mixed numbers? Gire a reason for the rule. — Art. 138. How 
do you reduce a compound fraction to a simple one ? Oive the reason for th* 
operation. 
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of -^ = /^, i of -/y will be 4 times as much ; and 4 times 
^^ = If. This process will be seen to be precisely like the 
operation. 

Ex. 2. Eeduce | of f of ^ of f of /^ *o a simple fraction. 

Ans. -j^. 

OPKBAnOH BT CANCELLATION. 

'- 2 Since some of the numerators and 

3X^X{5X0X Jf 2 denominators to be multiplied td- 

■ = — gether are alike, we may cancel 

^X?^X!?X0Xll 11 these common factors, according to 

. 3 ^he principles of cancellation. 

Rule. — Multiply all the numerators together for a new numerator, 
and all the denominators for a new denominator. 

Note 1. — ^All whole and mixed numbers in the compound firaction must 
be induced to improper fractions, before multiplying the numerators and 
denominators. 

Note 2. — TThen there are &ctors common to both numerator and de- 
nominator, they may be cancelled in the operation. 

Examples eob Pbactice. 

3. What is I of t of f ? Ans. -^^ = if. 

4. Whatis j-dfy^of 7? » 

5. What is | of ^^ of f of f ? 

6. Change \^ of J of f of ^ of 7 to a simple fraction. 

. 7. Required the value of f of t*t of ff of ^J of 5f . 

8. Reduce -J of | of j®^ of | of f to a simple fraction. 

9. Reduce f of ^ of J of -^^ of 4 J to a simple fraction. 

10. Reduce -J-f of f of /y to a simple fraction. 

11. Reduce ^-^ of ff of ^ of 9f to a whole number. 

12. Reduce | of ^^ of /^ of 8| of -y- to a simple fraction. ' 



QrESTioNS. — When there are common factors in the 'numerator and de« 
nominator, how may the operation be shortened ? What is the rule 7 What 
must be done with all whole and mixed numbers in the compound fraction? 
How may the operation be shortened by cancelling ? 

13 
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A Common Denominatob. 

Art. 139* A common denominator of two or more fractions 
is a common multiple of their denominators. The least common 
denominator is the least common multiple. 

Note. — Fractions haye a common denominator, when all their denomi- 
nators are idike. 

Art. 140* To reduce fractions to a common denominator. 
Ex. 1. Keduce |, ^, and |, to a common denominator. 

^°s- itf » iih iff- 

OPERATIOSr. 

3x6x8 = 144 new numerator for | = f ^. 
5x4x8=160" « "1 = IfJ. 

7 x4x6==168 " « « J =*f|f. 

4x6x8 = 192 common denominator. 

We first multiply the numerator of | by the denominators 6 and 
8, and obtain 144 for its numerator. We next multiply the numer- 
ator of f by the denominators 4 and 8, and obtain 160 for its nu- 
merator ; and then we multiply the numerator of i by the denomi- 
nators 4 and 6, and obtain 168 for its numerator. Finally, we mul- 
tiply all the denominators together for a common denominator, and 
write itfunder the several numerators, as in the operation. 

By this process, since the numerator and denominator of each 
fraction are multiplied by the same numbers, only the form of the 
fraction is changed, while the quotient arising from dividing the nu- 
merator by the denominator, or the value'of the fraction (Art. 133), 
remains the same. Therefore, 

MiiUiplying the numerator and denomtnator of a fraction by the same 
number does not alter the value of the fraction. 

Rule. — Multiply each numerator by all the denominators except its 
own, for the n&A numerators; and all the denominators together for a 
common denominator. 

Note 1. — Compound fractions, if any, must first be reduced to simple 
ones, and whole or mixed numbers to improper fractions. 

Note 2. — Fractions may often be reduced to lower terms, without de- 
stroying their common denominator, by diyiding all their numerators and 
denominators by a common divisor. 

Questions. — Art. 139. What is a oommon denominator of two or more 
fractions 7 What is the least common denominator 7 When have fractions a 
common denominator 7 — Art. 140. How do you find a common denominator 
of Iwo or more fractions 7 Give the reason of the operation. What inference 
is drawn from it 7 What is the rule for finding a conunon denominator 7 How 
Tiay froAtions having a common denominator be reduced to lower terms ? 
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ExAMPUfi FOB Practice. 

2. Ke3ace |^ and |- to common denominators. 

Ans. Jf » f f » or &• iJ. 

3. Reduce {, ^ and ^, to a common denominator. 

4. Keduce ^, f , and -fy^ to a common denominator. 

5. Eeduce f , ^, and §, to a common denominator. 

6. Eeduce ^, f , J, and ^, to a common denominator. 

Art. 141, To reduce fractions to their least common denom- 
inator. 

Ex. 1. Ileduce §, |, and -^y to tlie least common denomi- 
nator. 



3 


3 


6 


12 


2 


1 


2 


4 




1 


1 


2 



3 

6 

12 



OPERATION. 

1 2 common denominator. 



4x2=8 numerator for § = y^. 
2 X 5 = 10 numerator for ^ = -J^J. 
1X7= 7 numerator for -^ = ■^. 



3 X 2 X 2 = 12, the least common denominator. 

Having first obtained a common multiple, or denominator of the 
given fractions, we take the part of it ezpressed by each of these 
S-actions separately for their new numerators. Thus, to get a new 
numerator for |., we take l^ of 12, the common denominator, by 

dividing it by 3, and multiplying the quotient 4 by 2. We proceed 
in this manner with each of the fractions, and write the numerators 
thus obtained over the common denominator. 

Note. — The change in the terms of the fractions, in reducing them to 
the least common denominator by this process, depends upon the same 
principle as explained in the preceding article. 

BuLE. — 1. Find the least common multiple of the denominators for 
the least ammwn denominator » 

2. Divide the least common denominator hy the denominator of each 
of the given fractions, and multiply the quotients hy their respective 
numerators, for the new numerators. 

Note. — Compound fractions must be reduced to simple ones, whole 

Questions. — Art 141. How do 70a find the least common denominator of 
two or more fraetions 7 Upon what principle does this process depend ? What 
is the mle for redncing fractions to their least common denominator 7 What 
most be done wi^ compound fractions, whole numbers, and mixed numbers? 
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and mixed numbers to improper fhtctions, and all to their lowest terms, 
before finding the least common denominator. 

p Examples fob Practice. 

2. Beduce |, f , ^, and ^, to the least common denominator. 

Ans. T^^, ^A, if*, m. 
8. Eedace |, f , f , and ^j, to the least common denominator 

4. Keduce ^, -f^jf and 7f , to the least common denominator. 

5. Beduce ^, y^, ^^, and 5^, to the least common denomi 
nator. 

6. Beduce |, j, ^, |, ^, and -j^, to the least common denomi- 
nator. « 

7. Beduce f^ §» i? !» i? ^nd i^, to the least common denomi- 
nator. 

8. Beduce f , f , and -/j, to the least common denominator. 

9. Beduce 7|, 5j\, 7, and 8, to the least conamon denomi- 
nator. 

10. Beduce }, 4, 5, 7, and 9, to the least common denomi- 
nator. 

ADDITION OF COMMON FRACTIONS. 

Art. 142. Addition of Fractions is the process of finding 
the value of two or more fractions in one sum. 

Art. 143* To add fractions that have a common denomi- 
nator. 

Ex. 1. Add |, f , ^, ^, and f , together. Ans. 2f. 

opEKATioN. These fractions all being 

12 4 5 6 sevenths, that is, having 7 for 

= -}- = -|-=:-{"7"l"7 ^^^ "V" =^ ^f • * common denominator, we 
• ' ' ' ' add their numerators together, 

and write their sum, 18, over the common denominator, 7. OSiuswe 
obtain 4jS. = 2f > the sum required. 
Hence, to add fractions having a common denominator. 
Write their sum over the common denominator, and reduce the fra0^ 
tion, if necessary. 



QuBSTioKS. — Art. M2. What ia addition of fractions 7 — Art. 143. How 
are fraotions having a common denominator added 7 Give the reason. 
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Examples tor Pbagtioe. 

2. Add -^, -j^, T^T, ^T> A» *^<1 ix* together. Ans. 3j^. 

3. Add -^j T^,-^, ^, and -J-f, together. 

4. Add ^, ^, If, and ||,. together. 

5. Add ^f , ^, 1^, and f^, together. 

6. Add ii?, i^, and ^, together. 

7. Add ^f , Jlfl, and ylfj-, together. 

Aet. 144t To add fractions that have not a common denom- 
inator. 

Ex. 1. What is the sum of |, |, and /^ ? Ans. l^f. 

OPKSATIOir. 

2 4 common denominator. 



2 


6 8 


12 


8 


3 4 


6 


2 


1 4 


2 



6 

8 

12 



4x5 = 20 

3x3= 9 ^ new numerators. 

2X7 = 14 



12 1 ' 

Sum of numerators, 43 

2X3X2X2 = 24. Com. denominator, 24 "" *** 

Haying found the common denominator and new numerators, as 
in Art. 141, we add the numerators together, and write their sum 
over the common denominator, and reduce the fraction.- 

Rule. — Reduce the given fractions to a common denominator. Add 
the numerators f and write their sum over the common denominator. 

Note 1. — Mixed numbers must be reduced to improper fractions, and 
compound fractions to simple fractions, and each fraction to its lowest 
terms, l)efore attempting to find their common denominator. 

Note 2. — In adding mixed numbers, when deemed most convenient, 
the fractional parts may be added separately, and thdr sum added to the 
amount of the whole numbers. 

Examples fob Pbaotice. 

2. What is the sum of |, i^, and ff ? Ans. 2^}. 

3. What is the sum of ^^^ -fj^, and ^^ ? 

4. What is the sum of ^ and f|? 

5. What is the sum of |, f , |, and ^ ? 

6. Add f , ^j, il, and J, together. . 

7. Add f J, 1^, and J^, together. 

8. Add 3^, ^, ^, and ^, together. 

QuBSTioKS. — Art. 144. What is the rale for adding fractions not having a 
common denominator 7 How may mixed numbers be conyeniently added 7 

13=**= 



1 
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9. Add i, I, I, t> h h and J, together. 

10. Add I, T^, ii, ii> if » if > and it, together. 

11. Add § of I to f of J. 

12. Add I of J to ^^ of J. 

13. Add ^ of I to -J of /^. 

14. Add i of I of I to I of f of ^. 

15. Add J of A of a to i of f . 

16. Add 3f to 4|f . 

17. Add 4| to 5f . 

18. Add 17| to 18^*5^. 

Abt. 145t To add any two fractions whose numerators are a 
unit. 

Ex. 1. Add ^ to -J. Ans. /,y 

opKBATioN. "We first find the 

Sum of the denominators, 4 -f- 5 ^ 9 product of the denom- 

Product of tiie denominators, ixT = 20 "gators, which is 20, 

' ^^ and then their sum, 

which is 9, and write the former for the denominator of the re- 
quired fraction, and the latter for the numerator. 

The reason of this operation will be seen, when we consider that 
the process reduces the fractions to a common denominator, and 
then adds their numerators. Hence, to add two fractions whose nu- 
merators are a unit, simply 

Write the sum of the given denominators over their product. 

Examples fob Practice. 

2. Add i to i, I to J, i to J, i to i, J to f 

3. Add i to -iV* J *o ^, I to ^, I to tV» J *o tV» i *o i- 

4. Add i to j, I to -xV, i to J, J to -iV, J to -j, T^ to T^, 

5. Add J to T^, J to tV, J to -i\y, I to i, ^ to -J, ^ to f 

6. Add I to J , + to i , + to i, ^ to i, ^ to 4, 1 to Tir. 

7. Add j to I, J to j, J to ^, J to iV, J to tV» J to tV. 

SUBTRACTION OF COMMON FRACnONS. 

Art. 146t Subtraction of Fractions is the process of find- 
ing the difierence between two fractions. 

Questions. — Art. 145. How can yon add two fractions when the nnmera- 
tors are a unit 7 What is the reason for this ? — Art. 146. What is subtrac- 
tion of fractions ? 
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Art. 147t To subtract fractions that have a common denom- 
inator. * • 

Ex. 1. From J take f . Ans. f . 

OPERATION. The fractions both being ninths, having 9 for a com- 

i — f = f men denominator, we subtract the less numerator from 
the greater, and write the difference, 5, over the common denomina- 
tor, 9. Thus we have ^ as the difference required. Hence, to sub- 
tract fractions having a common denominator, 

Write the difference of their numerators over the common^ denomimi- 
torSf and reduce the fraction, if necessary. 

Examples for Practice. 

2. From ^ take -^. Ans. ^. 

3. From -}4 *^6 A- 

4. From |f take ^. 

5. From ff^ take ^. 

6. From -^^ take -^^^ 

7. From ^^ take jV 

8. From ^^ take ^. 

Art. 148* To subtract fractions that have not a common 
denominator. 



Ex. 1. From -J^f take -f^, Ans. i^. 

16 12 



16 
12 



OPXRATIOV. 

4 8 conmion denominator. 



^Q >j o g ( ^i®"^ numerators. 

' 11 difference of numerators. 

4 8 common denominator. 

Having found the common denominator and new numerators as in 
Art. 141, we subtract the less numerator from the greater, and place 
the difference over the common denominator. 

Rule. — Reduce the fractions to a common denominator, then write 
the difference of the numerators over the common denominator. 

Note. — If the minuend or subtrahend, or both, are compound frac- 
tions, they must be reduced to simple ones. 

Questions. — Art. 147. How do you subtract fractions having a common de- 
nominator 7 — Art. 148. What is the rule for subtracting fractions not having 
a Qonmion denominator ? If the minuend or subtrahend is a compound frao- 
tion, what must be done 7 
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Examples rOB P&Acncx. 

2. From ^ take ^. Ans. -jf^. 

3. From || take J J. 

4. From ^ J take /^. 

5. From ^| take -j^. 

6. From §| take ^^ 

7. From ^ take ^. 

8. From ^^ take T^. 




Art. Il9t To subtract a proper fraction or a mixed number 
from a ^ole number. 

Ex. 1. From 16 take 2^. Ans. 13f . 

opBRATios. Since we have no fraction from wbich to sub- 

m^ o *^^^ *^® h ^® ™^* *^^ 1> eqaal to |, to the 

Take 2^ minuend, and say J from J leaves ^. We 
Bem. 1 3| write the |^ below the line, and carry I to the 

2 in the subtrahend,^nd subtract as in subtrac- 
tion of simple numbers. 
The same result will be obtained, if we 

Subtract the numerator from the denominator of the fraction^ and 
under the remainder write the denominator^ and carry one to the sub- 
trahend to he subtracted from the minuend. 

Note. -— When the subtrahend is a mixed nmnber, we may, if we choose, 
reduce it to an improper fi:iiction, and change the whole number in the 
minuend to a fraction haying the same denominator, and then proceed as 
in Art 148. 

Examples pob Pbactice. 

2. 3. 4. 5. 6. 

Froml2 19 13 14 17 

Take _4J ^ 9yV 8f 6|3 

Ans. 7i 15f 3^ 6^ 10^ 

7. From 23 take 13 J. 

8. From 47 take ^. 

9. From 139 take 75^. 



QuEsnoKS. — Art. 149. How do you eubtract a proper fraction or mized 
number from a whole number ? Give the reason for this rule. 
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Art. 150t To subtract a mixed number from a mixed 
number. 

, Ex. 1. From 9f take 3f . Ans. 6J|. 

Fro'mOr^^Ooi We^a«t reduce the fractional parts to a 
Take sl =: 3^ common denominator by multiplying the 

"R ^M *®™^ °^ ^® fraction f by 5, the denominator 

of the other, thus: ^^^5^35 ; and then the 
terms of the fraction % by 7, the denominator of the first, thus : 
rO 7 = 36* ^o^> since we cannot take §| from ^f , we add 1, 
equal to ^f , to the i% in the minuend, and obtain ^^. We next 
subtract |^ from ^f, and write the remainder, §^, below the 
line, and cany 1 to the 3 in the subtrahend, and subtract as in 
simple numbers. 

FromT^" =' tr^ 22 5 In this operation, we reduce 

Take sl jS- 5^ *^® mixed numbers to im- 

* ^ Yq C24 proper fractions, and these 

'"'®^* "TS" = ^f 5 fractions to a common denom- 
inator, as in the first operation. We then subtract the less frac- 
tion from the greater, and, reducing the remainder to a mixed 
number, obtain 5§|, as before. Hence, in performing like ex- 
amples, we may 

Reduce the fractional parts, if necessary, to a common denominator, 
and subtract ike fractional part of the subtrahend from that of the min- 
uend, as in Art. 147 ; remembering to increase the fractional part of 
the minuend, when otherwise it would be less than that of the subtrahend, 
before subtracting, by as many fractional units as it takes to make a 
unit of the fraction (Art. 131), and carry 1 to the whole number of 
the subtrahend before subtracting it from the whole number of the min- 
uend. Or, 

Reduce the mixed numbers to improper fractions, then to a common 
denominator, and subtract the less fraction from the greater. 

Examples for Practics. 

2. 3. 4. 5. 6. 

From 9J 7^ 8f 9^ lOf 

Take 5ii • 3J^ 4^^ H 10^ 

Ans. 3fi 3iJ 3§f 5| ^ 

Questions. — Art. 150. How do you reduce the fractions of mixed num- 
bers to a common denominator 7 How does it appear that this process reduces 
them to a common denominator 7 How do- you then proceed 7 What other 
method of subtracting mixed numbers ? How may all like examples be per- 
formed 7 
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7. 


8. 


9. 


10. 


11. 


From 12^ 


16A 


19f 


9 74 


8 7Ji 


Take 9^ 


5f 


15f 


18ft 


19| 


Ans. 2^1 


lOf? 


3|f 


7 8H 


6 7fJ 



12. From 19|- take Tf^. 

13. From 16| take 8^-. 

14. From "9^^^ take 3 |f . 

15. From Tl^V take 13^. 

16. From 61f}. take 33||. 

17. From a hogshead of wine there leaked out 12| gallons ; 
how much remained 7 

18. From $10, $2^ were ^ven to Benjamin, $3^ to Ljdia, 
$1^ to Emily, and the remainder to Betsey ; what did she receive 7 



Art. 151. To subtract one fraction from another, when both 
fractions have a unit for a numerator. 

Ex. 1. What is the difference between | and ^ 7 

Ans. ^. 

OPERATION. 

Difference of the denominators, 7 — 3 = 4 
Product of the denominators, 7 X 3 = 21 

We first find the product of the denominators, which is 21, and 
then their difference, which is 4, and write the former for the denom- 
inator of the required fraction, and the latter for the numerator. By 
this process the fractions are reduced to a common denominator, and 
their difference found. Hence, to subtract such fractions^ we may 
simply 

Write the difference of the denominators over their product. 

Examples tob Pbacticb. ^ 

2. Take | from J, ^ from J, ^ from J, f from J. 

3. Take ^ from |, ^ from ^, | from \, ^ from |. 

4. Take ^ from J, f from |, -^ from f , ^ from \. 

5. Take | from ^, j from -f , ^ from ^, ^ from ^. 
6., Take ^ from ^, ^ from j, -j^ from -j^, J from J. 
7. Take ^ from J, -J from J, ^ from |, ^ from J. 

Questions. — Art. 151. How do 70a subtract one fraction from another 
when both fractions have a unit for a numerator? What is the reason for 
this process 7 
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MULTIPLICATION OF COMMON FRACTIONS. 

Art. 152t Multiplication of Fractions is the process of 
taking one number as many times as there are units in another, 
when one or both of the numbers are fractions. 

Abt. 153t To multiply a fraction by a whole number. 
Ex. 1. Multiply I- by 4. Ans. S^. 

FiKST OPERATION. I^ tho first opcratiou we multiply the 

J X 4 = ^/: = 3 J numerator of the fraction by the whole 

number, and obtain 8^ for the answer. 
It is evident that the fraction |^ Ib multiplied by midtijjlying 
its numerator by 4, since the parts taken are 4 times as many 
as before, while the parts into which the number ot thing is 
divided remain the same. Therefore, 

Multiplying the Tuimerator of a fraction by any nujnber mul' 
tiplies the fraction by that number. 

SECOND OPERATION. Ih thc sccoud opcratiou we divide the 

J- X 4 = J = 3^ denominator of the fraction by the whole 

number, and obtain 8 j- for the answer, as 
before. It is evident, also, that the fraction J is multiplied by 
dividing its denominator by 4, since the parts into which the 
number or thing is divided are only \ as many, and conse- 
quently 4 times as large, as before, while the parts taken remain 
the same. Therefore, 

Dividing the denominator of a fraction by any numher multi- 
plies the fraction by that nurnher. 

Rule. — MiUtiply the numerator of the fraction hy the whole num- 
ber. Or, 

Divide the denominator of the fraction by the whole number, when it 
can he done without a remainder. 

Examples fob Pbactice. 

2. Multiply ^ by 9. Ans. 6^. 

3. Multiply T?^ by 5. 

4. Multiply ^ by 3. 

5. Multiply II by 85. 

Questions. — Art. 152. What is xoziltiplioation of fractions? — Art. 153. 
How is a fraction multiplied, by the first operation ? Give the reason of the 
operation. What inference is drawn from it ? How is a fraction multiplied, 
by the second operation 7 What is the reason of the operation ? What in- 
ference is drawn from it ? What is the rule for multiplying a fraction by a 
whole number ? 
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6. Multiply a by 83. 

7. Multiply If by 189. 

8. Multiply ftf by 365. 

9. Multiply ll by 48. 

10. If a man receive f of a dollar for one day's labor, what 
will he receive for 21 days' labor ? 

11. What cost 561b. of chalk at f of a cent per lb. ? 

12. What cost 3961b. of copperas at ^^ of a cent per lb. ? 

13. What cost 79 bushels of salt at { of a dollar per bushel? 

Art. 154t To multiply a whole number by a fraction. 
Ex. 1.' Multiply 15 by f . Ans. 9. 

FIRST opKBATioN. Jq thc first opcratlou we divide the 

^ ) whole nuTnber by the denominator of th^^ 

3X^ = 9 fraction, and obtain ^ of it. We then 
multiply this quotient by 3, the numerator of the fraction, anif 
thus obtain f of it, which is 9. 
sKcoKD OPERATION. ^^ ^^ sccoud opcration we multiply the 
1 5 whole nuniber by the numerator of the frac- 

3 tion, and divide the product by the denomi- 

j-r— T p. Q nator, and obtain 9 for the answer, as before. 
40T-o = y Therefore, 

Multiplying by a fraction is taking the part of t?ie Tmdti' 
plicand denoted by the multiplier. 

Rule. — Divide the whole number by the denominator of the frao- 
tion, when it can be done without a remainder , and multiply the quotient 
by the numerator, .Or, 

Multiply the whole number by the numerator of the fraction, and 
divide the product by the denominator. 

Examples pob Practice. 

2. Multiply 36 by J. Ans. 28. 

3. Multiply 144 by H. 

4. Multiply 375 by f f. 

5. Multiply 2277 by i%. 

6. Multiply 376 by if. 

Questions. — Art. 154. How do you multiply a whole number by a frac- 
tion, according to the first operation 7 How by the second 7 What inference 
is drawn from the operation 7 What is the rule for multiplying a whole 
number by a fraction 7 
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7. Multiply 471 by Tfr- 

8. Multiply 871 by ^j. ' 

9. Multiply 867 by y^^. 

• 
Abt. 155, To multiply a whole and mixed number to- 
gether. 

Ex. 1. Multiply 17 by 6f . Ans. 114f . 

OPKKATIOir. 

fi JEL ^® ^* multiply 17 by 6, the whole 

^ number of the multiplier, and then by the 

10 2 fractional part, f , which is simply taking 

f of 1 7 = 12f 3 of it, and add the two products. 
114f 

Ex. 2. Multiply 7f by 4. Ans. 30|. 

opBBATioN. y^Q first multiply f in the multiplicand by 

^ f 4, the multiplier ; thus, 4 times f are -i^, 

equal to 2|, which is in effect taking f of the 

{ of 4 = 2 f multiplier, 4. We then multiply the whole 

2 8 nimiber by 4, and add the two products. 

8 I Hen^, in performing like examples, 

Multiply the fractional part and the whole number sepO" 
ratelT/f and add the products. 

Examples for Practice. 

3. Multiply 9f by 5. Ans. 46j. 

4. Multiply 12| by 7. 

5. Multiply 9 by 8^-^. 

6. Multiply 10 by 7^. 

7. Multiply llf by 8. 

8. What cost 7x\lb. of beef at 5 cents per pound ? 

9. What cost 23^2-bbl. of flour at $6 per barrel ? 

10. What cost 8|yd. of cloth at $5 per yard ? 

• 11. What cost 9 barrels of vinegar at $6| per barrel ? 



Questions. — Art. 156. What ia the rule for multiplying a whole and 
mixed number together? Does it make any differenoe which is taken for 
the multiplier 7 

14 



I 
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12. What cost 12 cords of wood at $6.37 J per cord? 

13. What cost llcwt.of sugar at $9g per cwt. ? 

14. What cost 4 1 bushels of rye at $1.75 per bushel ? 

15. What cost 7 tons of hay at $11 J per ton ? 

16. What cost 9 doz. of adzes at $10§ per dozr? 

17. What cost 5 tons of timber at $3 J per ton ? 

18. What cost 15cwt. of rice at $7.62J p^ cwt. ? 

19. What cost 40 tons of coal at $8.37 J per ton ? 

Abt. 156t To multiply a fraction by a fraction. 

Ex. 1. Multiply I by |. Ans. ^2-- 

OPBRAnON BT OANGELLATION 

7^3 7 

OPKBATION. ^ ^ _ -— 

lXi=^U = ^2 I 4 12 

To multiply J by | is to take | of the multiplicand, ^ (Art. 
154). Now, to obtain | of J^, we simply multiply the numera- 
tors together for a new numerator, and the denominators together 
for a new denominator (Art. 138). Therefore, 

Multiplying one fraction by another is the same as reducijip 
compound fractions to simple ones. 

Rule. — Multiply the numerators together for a new numerator ^ and 
the denominators together for a new dmominator. 

Note. — We can cancel all the common factors in the numerators, and 
denominators, and then multiply the remaining &ctors together as before. 

Examples eob Practice. 

2. Multiply i by t\. Ans. ^y. 

3. Multiply T^T by ih ■ • 




note? 
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4. Multiply T%. by JJ. 

5. Multiply ^1 by i%. 

6. Multiply Uhjii- 

7. Multiply i by ^. 

8. Multiply ^ by ff . 

9. What cost ^ of a bushel of com at f of a dollar per bushel ? 

10. If a man travels -fj^ of a mile in an hour, how fax would 
he travel in ^ j- of an hour ? 

11. If a bushel of com will buy -^ of a bushel of salt, how 
much salt might be bought for | of a bushel of com ? 

12. If I of f of a dollar buy one bushel of com, what will J 
of T^Y of a bushel cost ? 

13. If f of f of -^ of an acre of land cost one dollar, how 
much may be bought with § of $18 ? 

Akt. 157» To multiply a mixed number by a mixed number, 
it is only necessary to reduce them to improper fractions, and 
then proceed as in the foregoing rule. 

Ex. 1. Multiply 4f by 6|. Ans. 30|. 

OPERATION. 

4f = -^; ^ = ^. 

4 
23 i0 92 ^^ 

}i '^ 3 3 ' 

Examples fob P&actics. 

2. Multiply 7J by 8f . Ans. GO/g. 

3. Multiply 4| by 9i. 

4. Multiply ilf by 84. 

5. Multiply 12| by 11|. 

* • 6. What cost 7| cords of wood at $5§ per cord ? 

7. What cost 7|yd. of cloth at $3| per yard? 

8. What cost 6^ gallons of molasses at 23| cents per gallon? 

9. K a man travel 3| miles in one hour, how far will he travel 
in 9 J hours? 

QiTESTiox. — Art. 157. How do you multiply a mixed number by a mixed 
number 7 
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10. What cojst 361^^ acres of land at $25§ per acre 7 

11. How many square rods of land in a garden, which is 97^^ 
rods long, and 49^ rods wide ? 

DIVISION OP COMMON FRACTIONS 

Abt. 158. Division of Fractions is the process of dividing 
when the divisor or dividend, or both, are fractions. 

Aet. 159i To divide a fraction by a whole number. 

Ex. 1. Divide f by 4. Ans. f . 

FXBST opKRATioN. ^ *his Operation we divide the numerator of the 

fraction by 4, and write the quotienj;, 2, over the de- 
£ .ji. 4 j^ 2 nominator. 

9 ' 9 It is evident this process divides the fraction bv 

4, since the number and size of the parts into which 
the whole number is divided remain the same, while only 4 of the 
number of parts is expressed by the fraction. Therefore, 

Dividing the numerator of a fraction hy any number divides the 
fraction by that number. 

Ex. 2. Divide ^ by 9. Ans. ^. 

«.^^«r« «»—.-,«« ^e multiply the denominator of the fraction by 

the divisor, 9, and write the product under the nu- 

— -i- 9 = ~ merator. 

7 ' 63 It is evident this process divides the fraction, 

since multiplying the denominator by 9 makes the 
number of parts into which the -miole number is divided 9 times as 
many as before, and consequently each part can have but ^ of its 
former value. Now, if each psurt has out ^ of its former value, 
while only the same number of parts is expressed by the fraction, it 
is plain the fraction has been divided by 9. Therefore, 

Multiplying the denominator of a fraction hy any number divides the 
fraction by that number. 

Rule. — Divide the numerator of the fraction by the whole number, 
when it can be done without a remainder, and write the quotient over 
the denominator. Or, 

Multiply the denominator of the fraction by the whole number, and 
write the product under the numerator. 

Questions. — Art. 168. What is diyision of oommon fractions ? — Art. 169. 
How is tiie fraction diyided by the first operation 7 What inference may be 
drawn from this operation^? How is a fraction divided by the second opera- 
tion 7 What inference is drawn from this operation 7 What is the role 7 
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EXAMPLTW FOB PRACTICE. 

3. Divide t%- by 3. Ans. ^, 

4. Divide f| by 6. 

5. Divide ^ by 12. 

6. Divide ii by 8. 

7. Divide f| by 9. 

8. Divide J| by 15. 

9. Divide ^^ by 75. 

10. Divide i by 12. 

11. John Jones owns -f of a sbare in a raib*oad valued at 
$117 ; this he bequeaths to his five children. What part of a 
share will each receive 7 

12. Divide /^ by 15. 

13. Divide A by 28. 

14. James Image's estate is valued at $10,000, and he has 
given f of it to the Seamen's Society ; ^ of the remainder he 
gave to his good minister ; and the remainder he divided equally 
among his 4 sons and 3 daughters. What sum will each of his 
children receive ? 

Art. 160» To divide a whole number by a fractions 

Ex. 1. How many times will 13 contain ^7 Ans. 30^. 

opBRATioH. ^^^ convemence, we in- 

Q 1 3 V 7 91 "^®^ terms of the divi- 

1 3 -t- = ClI. = _ = 3 04 * sor, and then multiply the 
'7 3 3 ^ whole number by the orig- 

inal denominator, and di- 
vide the product by the numerator. 

The reason of this operation is evident, since 13 will contain ^ 
as many times as there are sevenths in 13, equal 91 sevenths. Now, 
if 13 contain 1 seventh 91 times, it will contain ^ as many times as 
91 will contain 3, equal to 30|. 

KuLE. — Multiply the whole number hy the denominator of the frao- 
tion, and divide the product by the numerator. 

Examples for Practice. 

2. Divide 18 by f Ans. 20f . 

3. Divide 27 by H. 

4. Divide 23 by |. 

Qttbstions. — Art. 160. What is the rnle for diyiding a whole number by 
a fraction 7 Giye the reason for the rule. 

14* 
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5. Divide 5 by f • 

6. Divide 12 by f . 

7. Divide 16 by J. 

8. Divide 100 by |f . 

9. I have 50 square yards of cloth ; how many yards, f of a 
yard wide, will be sufficient to line it? 

10. A. Poor can walk 3/^ miles in 60 minutes ; Benjamin 
can walk ^^ ^^ ^^^ ^^ Poor. How long will it take Benjamin 
to walk the same distance ? 

Aet. 161. To divide a mixed number by a whole number. 

Ex. 1. Divide 17f by 6. Ans. 2Jf . 

' opBRATioN. 1 Having divided the whole num- 

6 )17f ber as in simple division, we have 

2 53 =: i^ ; fi =*? • a remainder of 5|, which we re- 

9 F ^^* 8X8 48' duce to an improper fraction, and 

2-|-|4=:24f. divide it by the divisor, as in 

Art. 159. Aonexing this frac- 
tion to the quotient 2, we obtain 2|4 for the answer. Hence, to 
divide a mixed number by a whole number, 

Divide^he integral part of the mixed numher; and the remainder, 
reduced if necessary to a simple fraction, divide as in Art, 159. 

Examples for Practice. 

2. Divide 17f by 7. * Ans. 2^. 

3. Divide 18f by 8. 

4. Divide 27ii- ^7 9- 

5. Divide 31^ by 11. 

6. Divide 78^ by 12. 

7. Divide 189^ by 4. 

8. Divide 107^^ by 3. 

9. Divide $14f among 7 men. 

10. Divide $106^ among 8 boys. 

11. What is the value of f|- of a dollar? 

12. Divide $107-^ among 4 boys and 3 girls, and give the 
girls twice as much as the boys. 

13. If $14 will purchase ^ of a ton: of copperas, what quan- 
tity will $1 purchase? _ 



Question. — Art 161. How do 70a divide a mixed nunher by a whole 
nnmber 7 
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Abt. 162* To divide a whole number by a mixed number. 
Ex. 1. Divide 25 by 4f . Ans. 5^^. 



OPKRATIOK. 

5^ 



rtc ' We first reduce the divisor and dividend to fifths, 

^^ and then divide as in whole numbers. 

^ The reason why the answer is a mixed number, 

23^25^54-^ ^^^ ^^* ^^ fiftbs, is because the divisor and dividend 

'^^^.^ *^ were both multiplied by the same number, 5, and 

therefore their relation to each other is the same as 

10 before, and the quotient will not be altered. Hence, 

Reduce the divisor and dividend to the same parts as are denoted by 
the denominator of the fraction in the divisor, and then divide as in 
whole numbers. 

Examples for Practice. 

2. Divide 36 by 9|-. Ans. 3^^. 

3. Divide 97 by 13|^. 

4. Divide 113 by 21|. 

5. Divide 342 by 14^. , ^ 

6. There is a board 19 feet in length, which I wish to saw 
into pieces 2f feet long ; what will be the number of pieces, and 
how many feet will remain? 

Art. 163t To divide a fraction by a fraction. 

Ex. 1. Divide J by f . Ans. 1^. 

OPERATION. In this operation, we invert 

^-7-|^ = JXf = M = ^H' *be terms of the divisor, and then 

proceed as in Art. 156. 
The reason of this process will be seen, when we consider that the 
divisor, |^, is an expression denoting that 4 is to be divided by 9. Now, 
regarding 4 as a whole number, we divide the fraction |- by it, by 

multiplying the denominator ; thus, -oTv 4 = 32' ^^* *^® divisor, 4, 

is 9 times too great, since it was to be divided by 9, as seen in the 
original fraction ; therefore the quotient, -^^ is 9 times too small, 

and must be multiplied by 9 ; thus, -'^ =_=1^. By this opera- 
tion, we have multiplied the denominator of the dividend by the 
numerator of the divisor, and the numerator of the dividend by the 
denominator of the divisor. Hence the 



Qttestions. — Art. 162. How do jon divide a whole bj a mixed num- 
ber ? How does it appear that this process does not alter the quotient 7 
-—Art. 163. How do you divide a fraction by a fraction? Give the reuson 
why tills process divides tiie fraction of the dividend. 
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S,jax.-^l3ivert thedivuor, and then proved as in multiplication of 
fraetiona. 

Non 1. — Faotors common to nomenitoi and' denominator should b« 
OBUoelled. 

NoTB 2. — When tlie diiiaor and dividend haTe a oommon denominator, 
tlieir denominators oanixil each oth^, and the divimon may be f)er£)nned 
bf dmply difiding the uomerator of the dividend by tiiat of the divisor. 

ExAMPUs von Piuonci. 

2. Dmde I by f . Ans. 1^. 

8. Divide | by J. 

4. Divide f^ by -{i- 
B. Divide § by f^. 

6. Divide ^.v |iy i. 

7. Divide ^ tiy -3-^-. 

8. Divide //l.v ,i^. 

9. Divide p\ hy ~^. 

10. Divide | ol' ^ by + of I- 

11. Divide^ of iSj.of-(Uby $of Jof^. 

12. Divide J oi' -^ of J by | of f of -^. 

Abt. 161t To divide a mizod nnmber by a mixed number, it 
is only neceasaty to reduce tbem to improper flraotions, and pro- 
ceed as in the foiegolng rule. (Ait. 163.) 

Ex. 1. Divide t|f by 3f . Abb. 2|f . 

£ZAUFLE3 FOK PkaCOCB. 

2. Divide 7| by 4^. Ana. Igf. 

8. Divide Si by 7^. 

4. Divide lU by 5f 

5. Divide 42 by Ij. 

6. Divide 116f by 14f 

7. Divide 81f by 9+. 

8. Divide % of 5 J of 7 by f of 3^- 

(iDKiTioaB. — What is the rule for dividing one ftoation by another T Hmr 
may fraotioni be divided whan they have a aammoa denominktoc T Does thii - 
proeeesdiSei in piinoiple from the otheif — Art. 161. How do you divide a 
mixed nmnber by a mixed number I 
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COMPLEX FRACTIONS. 
Art. 165t To reduce complex to simple fractions. 
Ex. 1. Reduce -5- to a simple fraction. Ans. ^. 

opBBATioN. Since the numerator of a fraction is the 

£ -_. 1 v^ 8 _. 8 dividend, and the denominator the divisor 
f ^ (Art. 132), it will be seen by this operation 

that we simply divide the numerator, ^, by 
the denominator, f , as in divisunt effractions, (Art. 163.) 

Q 

Ex. 2. Reduce tt *o a simple fraction. Ans. 1^. 

opBBATioN. y^Q reduce the numerator, 

_^I=:|.Xf = -*^ = ll 8» ^^^ t^® denominator, 4j^, to 
4j f improper fractions, and then 

proceed as in Ex. 1. 
3 
• Ex. 3. Reduce . ^ .^ to a simple fraction. Ans. 1^. 

OPERATION. 'y/'Q here reduce the 

T z=^z=sS-yc% = ^ = l^ denominator, J of f , to 
Jo' I" f ^ ^ T^ ^a simple fraction, and 

then proceed as before. 

From the preceding illustrations we deduce the following 

RuLB. — Reduce the terms of the complex fraction, if necessary, to 
the form of a simple fraction. Then divide the numerator of the com- 
plex fraction by its denominator. 

Examples for Fractioe. 

12 

4. Reduce -r- to a whole number. Ans. 28. 

3 

5. Reduce tTT to a simple fraction. 

6. Reduce -^ to a simple fraction. 



QuEBTioirs. — Art. 165. What is the rule for reducing complex to fiimple 
fractions 7 How does this process differ from division of fractions 7 
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7. Reduce -fi^^ simple fraction. 

5 

8. Change ^ to a simple fraction. 

8|. 
.9. Change -j- to a mixed number. 

10. Bedace tqT to a pimple fraction. 

11. If 7 is flie denominator of the following fraction, 
~Tf what is its value when reduced to a simple fraction? 

12. If f is the numerator of the following fraction, ^, what 

2 

is its value when reduced to a simple fraction 7 

Abt. 166* Complex fractions, after being reduced to simple 
ones, may be added, subtracted, multiplied, and divided, accord- 
ing to the respective rules for simple fractions. ♦ 

Examples for Psactice. 
* 1. Add I and ^^ together. Ans. l-j^^. 

7# 7 
2. Add -^ and — together. 

' 8. From ^ take 1 

6-^ X 

4. From -^ take 4« 

i t 

5. Multiplyfof||bytofi. 

6. Multiply I by g. 

7. Divide -f- of 12^ by i of 8j. 

■n: 'a 



QuKSTiON. — Art. 166. How do you add, subtract, multiply, and divide, 
eomplez fraotions 7 
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GREATEST COMMON DIVISOR OF FRACTIONS. 

Abt. 167# To find the greatest common divisor of two or 
more fractions. 

Ex. 1. What is the greatest common divisor of |, f , and -ff ? 

OPK&ATTOS. 

tSL ^ — ?9 3Q ?6 
> 3> TT tti 45» tt' 

Greatest common divisor of the numerators =: 2 ) greatest com. 
Least common denominator of the fractions =: 4 5 ) required. 

Having reduced the fractions to equivalent fractions with the 
least common denominator (Art. 141) , we find the greatest common 
divisor of the numerators 20, 30, and 36, to be 2. (.£rt. 124.) Now, 
since the 20, 30, and 36, are forty-fifths, their greatest common 
divisor is not 2, a whole number, but so msisij forty-fifths. There- 
fore we write the 2 over the conunon denominator 45, and have ^ 
as the answer. 

Rule. — Reduce the fractions, if Tiecessary, to the least common 
denominator. Then find the greatest common divisor of the numer' 
ators, which, written over the least common denominator, will give the 
greatest common divisor required. 

Examples fob Practice. 

2. What is the greatest common divisor of f , ^, and 1 j- 7 

3. What is the greatest common divisor of -{-f , f , ^y» ^^^ if ^ 

4. What is the greatest common divisor of \^, 2^, 4, and 5 J ? 

5. There is a three-sided lot, of which one side is 166§ft., 
another side 156Jft., and the third side 208jft. What must be 
the length of the longest rails that can be used in fencing it, 
allowing thd end of each rail to lap by the other j-fr., and all 
the panels to be of equal length? 

LEAST COMMON MULTIPLE OF FRACTIONS. 
Abt. 168t To find the least common multiple of fractions. 
Ex. 1. What is the least common multiple of ^, 1^, and 5^ ? 



QuEsnoNS. — Art. 167. What is the rule for finding the greatest common 
diyisor of fractions 7 Why, in the operation, was the divisor 2 written over 
the denominator 45 ? 
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OPERATION. 

Least common multiple of the numerators =: 2 1 ^ least com- 
Greatest common divisor of the denominator 



^21) least com< 
-jr— } mon multi 
^ Z } pie required* 



Having reduced the fractions to their lowest terms, we find the 
least common multiple of the numerators, 1, 3, and 21, to be 21. 
(Art. 128.) Now, since the 1, 3, and 21, are, from the nature of a 
fraction, dividends of which their respective denominators, 6, 2, and 
4, are the divisors (Art. 132), the least common multiple of the 
fractions is not 21, a whole number, but so many fractional parts of 
the greatest common divisor of the denominators. This common 
divisor we find to be 2, which, written as the denominator of the 

21, gives -^ = 101 as tiie least number that can be exactly divided 
by the given fr9,ctions. 

^ • 

Rui<E. — Reduce the fractions, if necessary, to their lowest terms. 
Then find the least common multiple of the numerators, which, written 
over the greatest common divisor of the denominators, will give the least 
common multiple required. 

Examples for Practice. 

2. What is the least common multiple of ^^, f, and ^? 

Ans. 4^. 

3. What is the least number that can be exactly divided by 

T^,2x,5,6i,andiV? 

4. What is the smallest sum of money for which I could pur- 
chase a number of bushels of oats, at $y^^ a bushel ; a number 
of bushels of com, at $f a bushel ; a number of bu^els of rye, 
at $11 a bushel ; or a number of bushels of wheat, at $2^ a 
bushel; and how many bushels of each could I purchase for 
that sum ? 

Ans. $ ; bushels of oats; bushels of com; 
bushels of rye ; bushels of wheat. 

5. There is an island 10 miles in circuit, around which A can 
travel in f of a day, and B in J of a day. Supposing them 
each to start together from the same point to travel around it in 
the same direction, how long must they travel before coining 
together again at the place of departure, and how many miles 
will each have travelled ? 

Ans. days; A miles; B miles. 

Questions. — ^^Art. 168. What is the rule for finding the least common 
multiple of fractions ? Why is not the least common miUtiple of the nTimer* 
ators the least common multiple of the fractions ? 
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MISCELLANEOUS EXERCISES IN FRACTIONS. 

1. What are the contents of a field 76/^^ rods' in length, and 
18j rods in breadth ? 

2. What are the contents of 10 boxes which are 7J feet long, 
1 J feet wide, and Ij^ feet in height ? 

3. From ^ of an acre 6f land there were sold 20 poles and 
200 square feet. What quantity remained ? 

4. What cost ^ of an acre at $1.75 per square rod ? 

5. What cost ^ of a ton at $15f per cwt. ? 

6. What is the continued product of the following numbers : 
1.4f,llf 5|,andl0i? 

7. From ^ of a cwt. of sugar there was sold f of it ; what is 
the value of the remainder at $0.12 J per pound ? 

8. What cost 19f barrels of flour at $7 J per barrel ? 

9. Bought a piece of land that was 47-i^ rods in length, and 
29^ in breadth ; and &om this land there were sold to Abijah 
Atwood 5 square rods, and to Hazen Webster a piece that was 
6 rods square ; how much remains unsold ? 

* 10. From .a quarter of beef weighing 175flb. I gave John 
Snow f of it ; f of the remainder I sold to John Cloon. What 
is the value of the remainder at 8f cents per pound? 

11. Alexander Green bought of John Fortune a box of sugar 
containing 4751b. for $30. He sold ^ of it at 8 cents per 
pound, and f of the remainder at 10 cents per pound. What is 
the value of what still remains at 12 j- cents per pound, and . 
what does Green make on his bargain 7 

. ( Value of what remains, 

^^' ( Green's bargain, 

12. What cost ^ of an acre at $14f per acre ? 

13. Multiply J of T^ of ^ by ^j of |J of if 

14. What are the contents of a board llf inches long, and ^ 
4 J inches wide ? 

15 
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15. Mary Brown had $17.87 J ; half of this sum was given to 
the missionary society, and f of the remainder she gave to the 
Bible society ; what sum has she left ? 

16. What number shall be taken from 12j, and the remaind^ 
multiplied by 10^, that the product shall be 60 ? 

17. What numbor must lie multiplied by 7f , that the product 
may be 20 ? 

18. What are the contents of a box 8^^ feet long, 3f j^ feet 
wide, and 2^ feet high? 

19. On f of my field I plant com ; on f of the remainder I 
sow wheat ; potatoes are planted on f of what still remains ; and 
I have left two small pieces, one of which is 3 rods square, and 
the other contains 3 square rods. How large is my field ? 



REDUCTION, OF FRACTIONS OF COMPOUND NUMBERS. "' 

Abt. 169. To reduce a fraction of a higher denomination to a 
fraction of a lower. 

Ex. 1. Beduce j^Vtt ^^ ^ pound to the fraction of a farthing. 

Ans. f far. 

OPKBATION. 

1 X 20 20 20 X 12 240 240 X 4 WO , 4 
2160 ""2160' 2160 2160' 2160 ""2160 9 

OPERATION BY CANCELLATION. gj^^^ gOs. make a pOUUd, 

1 X 40 X 18 X 4 there must be 20 times aa 

ikj^A '^ V^"^' many parts of a shilling as 

f^^ parts of a pound ; we there- 

^ fore multiply ^^ by 20, 

and obtain -^W^^' * ^^^ ^v^io.^ 12d. make a shilling, there will be 12 
times as many parts of a penny as parts of a billing ; hence we 

multiply sfgo by 12, and obtain ^^^d. Agaifi ; since 4far. make 
a penny, there will be 4 times as many parts of a farthing as parts of 
a penny ; we therefore multiply ^^o by 4, and obtain -^^^^x, = 
}far., Ans. 

Rule. — Multiply the given fraction by the same numbers that would 
he employed in reduction of whole numbers to the lower denomination 
required. 

Questions. — Art. 167. JPiHbat is the rule for reducing a fraction of a 
higher denomination to the Traction of a lower ? Will you explain tiie opera- 
tions ? Does this process differ in principle from reduction of whole com* 
pound numbers ? 
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Examples fob Pbactice. 

2. Reduce -y^js of a pound to the fraction of a ferthing. 

Ans. ||. 

3. What part of a penny is ^ of a shilling ? 

4. What part of a grain is ^^Vrr ^^ * pound Troy ? 

5. What part of an ounce is tt^ of a cwt. ? 

6. Eeduce xs^ of a frirlong to iJie fraction of a foot 

7. Wliat part of a square foot is ^fljgq of an acre 7 

8. What part of a second is ggjoq of a day ? 

9. What part of a peck is ^ of a bushel ? 
10. What part of a pound is ^^ir <>f ^ <5wt. ? 

•*. Art. 170. To reduce a fraction of a lower denomination 
to a fraction of a higher. 

Ex. 1. Eeduce | of a farthing to the fraction of a pound. 

Ans. 3nVv 

OPERATION. 

"9X4 86 ' 86 X 12 432 ' 432 X 20 8640 2160 

OPERATION BY cAKCBLLATioN. 81x106 4&jr. mako a penny, 

^ . __ ___£ there will be ^ as many pence as 

9 X ^ X 12 X 20 "^ 2160 ' farthings ; therefore we divide 

the I by 4, and obtain ->^. 
And, since 12d. make a shilling, there will be ^^ as many shillings 
as pence; hence we divide -^ by 12, and obtain ^^s. Again, 
since 20s. make a pound, there will be ^V as many pounds as shil- 
lings ; therefore we divide ^ff^ by 20, and obtain ■ff^^£. = stVtt*^' 
for the answer. 

Rule. — Divide the given fraction hy the same numbers thai toould 
he employed in reduction of whole numbers to the higher denomination 
required. 

Examples jor Pkacticb. 
2. Reduce f of a grain Troy to the fraction of a pound. 



Questions. —Art. 170. Do you multiply or divide to reduce a fraction of 
lower denomination to the fraction of a higher ? What is the rule 7 
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8. What part of an ounce is ^ of a scruple ? 

4. What part of a ton is f of an ounce ? 

5. What part of a mile is f of a rod ? 

6. What part of an acre is f of a square foot ? 

7. What part of a day is ff of a second ? 

8. What part of 3 acres is |^ of a square foot? 

9. What part of 3hhd. is f- of a. quart? 

10. What part of ^ of a solid foot is a cube whose sides are 
each j^ of a yard square ? 

Art. 171# To find the value ^a fraction in whole numbers 
of a lower denomination. 

Ex. 1. What is the value of--^ of 1£, ? 

Ans. Ys. 9d, Ijfar. 

OPBRATION. 

7 
20 



1 8 ) 1 4 ( 7s. 

126 

' ^ . The reason of this operation will be seen, 

1 ^ if we analyze the question according to Art 

12 169. Thus, ^ X 20 =, j^s. = 7fts., 

1 8 U 6 8 ( 9d. a^d it >< ^^ = W^. = 9^d. ; and 

^62 A ^ *='fifar. = Hfar. 

6 
4 



18)24(Ufar. 

KuLE. — Multiply the numerator of the given fraction hy the number 
required to reduce it to the next lower denomination,' and divide the 
product hy the denomin^or. 

Then y if there is a remainder , proceed as before, until it is reduced 
to the denomination required. 



Question. — Art. 171. What is the rule for finding the value of a fraotion 
in whole numbers of a lower denomination 7 
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Examples i^b Pbacticj:. 

2. What is the value of J of a cwt. ? 

Ans. 3qr. 21b. 12oz. 7jdr. 

3. What is the value of J of a yard ? 

4. What is the value of ^ of an acre ? 

5. What is the value of f of a mile ? 

6. What is the value of tt ^^ ^^ ^^^ English ? 

7. What is the value of f of a hogshead of wine ? 

8. What is the value of -^ of a year ? 



Abt. 172« To reduce a simple or compound number to the 
Pactional part of any other simple or compound number of the 
same kind. 

Ex. 1. What part of 1£. is 3s. 6d. 2|far. Ans. ^£. 

opKRATios. In performing this operation, 

3s. 6d. 2|far. = 512 we reduce the 3s. 6d. 2§ftjr. to 

-to _. oggQ — 4 r*' thirds of far. , the lowest denom- 

ination in the question, for the 
numerator of the required fraction, and 1£. to the same denomina- 
tion for the denominator. We then reduce this fraction to its lowest 
terms, and obtain ^£. for the answer. 

Rule. — Reduce the given numbers to the lowest denomination men- 
tioned in either of them. Then, write the number which is to become 
the fractional part for the numerator, and the other number for the 
ienominator, of tJie required fraction. 

Examples fob Pbacticx. 

2. Keduce 4s. 8d. to the fraction of 1£. Ans. ^. . 

S. What part of a ton is 4cwt. 3qr. 121b. ? 

4. What part of 2m. 3ftir. 20rd. is 2fur. 30rd. ? 

5. What part of 2 A. 2R. 32p. is 3R. 24p. ? 

6. What part of a hogshead of wine is legal. 2qt. ? 



QuESTioir. — Art. 172. What is the rule for reduciog a simple or compound 
number to the fractional part of any other simple or oomponnd number of the 
same kind? 

15* 



f 
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7. Wkat part of 30 days are 8 days 171i. 20m. ? 



8. From a piece of cloth containing 13yd. Oqr. 2na. there 
were taken 5yd. 2qr. 2na. What part of the whole piece was 
taken? 

9. What part of 3 yards square are 3 square yards ? 

ADDITION OF FBACTIONS. OP COMPOUND NUMBERS. 

Abt. 173« To add fractions of compound numbers. 

Ex. 1. Add f of a pound to J- of a shilling. 

Ans. 17s. lid. O^far. 

Value of 4£. = l''*7 1 26 tion separately, and add the two 

\r^\ ^ ^\ Oil values together, according to the 

V aiue ot js. = ^ n rule for adding compound num- 

17 11 Ot^ hers. (Art. 101.) 

SECOND ^oPBRATioN. 'VVo first rcduco 

\ ^ y n the fraction of a 

9X20 Tin*" shilling to the 

the two fractions together and find the value of their sum. (Art. 
171.) 

Examples fob Pbactice. 

2. Add /y of a pound to -f of a shilling. 

Ans. 7s. lid. 3fffar. 

3. Add together ^ of a ton, J of a ton, and ^ of a owt. 

4. Add together | of a yard, f of a yard, -^ of a quarter. 

5. Add together ^ of a mile, f- of a mile, -A: of a ftirlong, 
and tJ^ of a yard. 

6. Add together ^ of an acre, f of a rood, and ^ of a square 
rod. 

7. Sold 4 house-lots; the first^ of an acre, the second \ of an 
acre, the third -^^ of an acre, and the fourth \ of an acre ; what 
was the quantity of land in the four lots'? 



QvBRioirs. — Art. 173. What is the first method of adding fractions of 
compound numbers 7 What is the second 7 
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SUBTRACTION OP FRACTIONS OF COMPOUND NUMBERS. 

.Art. I74t To subtract fractional parts of compound num- 
bers. 

Ex. 1. From ^ of a pound take -^ of a pound. 

Ans. 9s. lOd. Ifffar. 
FiBsi opiEEATioir. Wq find tho value of each 

Value of f^.=l-T 1 2^ K?.eZ^S o^Jr.t: 

Value ot ^A-. = 7 d 1^ cording to the rule for sub- 

I"! rrr tracting compound numbers. 

10 Iff (Artlk) 

BBooKD oprainoM^ "Wq fiist subtnict the less fraction from 

T*" — Txf^' — TT** =^ the greater, and then find the value of 
9s. lOd. If f far. their difference. (Art. 171.) 

Examples fob Practice. 

2. From f of a ton take -^ of a cwt. 

Ans. llcwt. Oqr. 7-^^lb. 
8. From J^ of a mile t^ke ^-^ of a furlong. 

4. From ^ of an acre take f of a rood. 

5. From a hogshead of molasses containing 100 gallons, ^ 
of it leaked out ; | of the remainder I kept for my family ; what 
quantity remained for sale ? 

6. 5ie distance from Boston to Worcester is about 41 miles. 
A sets out from Worcester, and travels -^ of this distance tow- 
ards Boston ; B then starts from Boston to meet A, and, hav- 
ing travelled f of the remaining distance, it is required to find 
the distance between A and B. 

7. A agrees to labor for B 365 days; but he was absent on 
account of sickness j- part of the time ; he was also obliged to be 
employed in his own business -^ of the remaining time; required 
the time lost. 

8. From 11 acres, 33 poles,101-ft feet of land, I sold f to A, | 
of the remainder to B, and four house-lots, each 144 feet square, 
to C ; what is the value of the remainder, at 8 J cents per square 
foot ? 

Questions. — Art. 174. What is the first method of subtracting fractionB 
of compound numbers 7 The second 7 
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QUESTIONS TO BE PERFORMED BY ANALYSIS. 

1. If one yard of cloth cost $4.40, what will f of a yard cost? 

Illustration. — If 1 yard cost $4.40, -J of a yard will cost -J 
of $4.40, equal to $0.88 ; and f will cost 4 times $0.88, equal 
to $3.52, Ans. 

2. If a barrel of flour cost $7.80, what will -^^ of a barrel 
cost ? Ans. $2.34. 

3. If a load of hay cost $17.84, what will J of a load cost? 

4. If $786.63 are paid for a cargo of wheat, what is the cost 
of ^i of ^e cargo ? 

5. What is il of $87.50? 

6. What is f of 17£. 18s. 9d. ? 

7. What is I of 3T. 16cwt. 3qr. 231b. ? 

8. What is ^ of 27A. 3R. 33p. ? 

9. If $3.52 are paid for f of a yard of cloth, what is the 
price of 1 yard? . Ans. ^4.40. 

Illustration. — If |^ of a yard cost $3.52, ^ will cost 4- of 
$3.52, equal to $0.88 ; and f, or a whole yard, -mil cost 5 times 
$0.88, equal to $4.40, Ans. 

10. If -^ of a barrel of flour cost $2.34, what will be the cost 
of a whole barrel? Ans. $7.80. 

11. When $15.57 J are paid for f of a ton of hay, what will 
1 ton cost? 

12. When -f^ of a cargo of flour cost $665.50, what sum will 
pay for the whole cargo ? 

13. K $73.60f are paid for ^^ of a ton of potash, what sum 
must be paid for a ton? 

14. Bought f of a bale of broadcloth for 13£. 9s. Ofd. ; what 
would have been the cost of the whole bale? 

15. If -^ of an acre produce 18cwt. Oqr. 121b. of hay, what 
quantity will a whole acre produce? 

16. Bought 1^ of a lot of land containing 12A. IK. SO|^p. ; 
what were the contents of the whole lot? 

17. If -J^ of a ton of potash cost $80.20|, what is the value 
of a ton? 
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18. If I of a cwt. of sugar cost $5.40, what is the yalne of I 
of a cwt. ? 

Illustkation. — If J of a cwt. cost $5.40, ^ will cost -J of 
$5.40, equal to $1.80 ; and ^, or a cwt., will cost 4 times $1.80, 
equal to $7.20. Now, if Icwt. cost $7.20, ^ of a cwt. will cost 
^ of $7.20, equal to $0.80 ; and I will cost 7 times $0.80, equal 

to $5.60, Ans. 

• 

19. If ^ of a pound of ipecacuanha cost $2.52, what is the 
value of 1^ of a pound ? Ans. $1.76. 

20. When $80 are paid for J of an acre of land, what cost { 
of an acre ? 

21. If y9^ of a carding-mill are worth $631.89, what are -^ 
of it worth? 

22. If ^ of a ship and cargo are valued at $141.52, what are 
^ of them worth? 

23. K the value of f of a farm containing 178^ acres is 
$1728, what is the price off of the remainder? 

24. E. Carter's garden is 17 A rods long, and 11^ rods wide. 
He disposes of f of it for $82.80 ; what is the value of f of the 
remainder? * 

25. When 26£. 12s. 6d. are paid for |^ of a bale of cloth, 
what sum should be paid for ^ of the remainder ? 

26. K 7cwt. of sugar cost $28.14, what will 9|cwt. cost? 

Illustration. — If 7cwt. cost $28.14, Icwt. will cost ^ of 
$28.14, equal to $4.02. In 9^wt. there are -^wt. ; and if 
Icwt. cost $4.02, |cwt. will cost i of $4,02, equal to $0.67, and 
J^ will cost 59 tunes $0.67, equal to $39.53, Ans. 

27. K three tons of hay cost $49, what will 7A: tons cost? 

, Ans. $120.27 A. 

28. Gave $78.80 for 11 tons of coal; what should I give for 
3|tons? 

29. Paid 37£. 18s. lOd. for 3 bales of velvet; what was the 
cost of 5f bales ? 

30. Gave $40 for 5 yards of broadcloth ; what was the price 
of 19^ yards? 

31. Paid $360 fo^ 2Q barrels of beer; what must be given 
for 43f barrels ? 

32. K 7 bushels of rye cost $8.75, what cost IS^ bushels? 
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83. Paid $19.80 for 8 yards of broadcloth; what snm mnst 
be given for llf yards.? 

84. If 9|cwt. of sugar cost $39.58, what must be paid for 
7cwt. ? 

Illustration. — In 9|cwt. there are -^wt. If -^wt. cost 
$89.53, |cwt. will cost ^ of $39.53, equal to $0.67 ; and f, or 
Icwt., will cost 6 times $0.67, equal to $4.02 ; and 7cwt. will 
cost 7 times $4.02, equal to $28.14, Ans. 

85. When $18|- are paid for 8cwt. of sugar, how much may 
be purchased for $1 ? How much for $78 1 Ans. 12^\cwt. 

86. If 8^ tons of potash cost $276.18, what will be ike value 
of 1 ton? Of 75 tons? 

87. K 7-^ acres of land cost $875, what will one acre cost ? 
What will 75 acres cost ? 

38. If 4f tons of coal cost $70, what will 1 ton cost ? What 
will 86 tons cost? 

39. For 27f acres of land there were paid $875 ; what cost 
1 acre? What cost 69 acres? 

40. If 4f tons of hay cost $80.50, what costs 1 ton? What 
cost 15 tons ? 

41. If 7-^wt. of sugar cost $62.37, what will Icwt. cost? 
What cost 19cwt. ? 

42. If 7f yards of cloth cost $13.95, what will be the value 
of 11| yards? 

Illustration. — In 7f yards there are -^ of a yard. If s^ 
of a yard cost $13.95, i will cost -^ of $13.95, equal to $0.45 ; 
and |, or 1 yard, will cost 4 times $0.45, equal to $1.80. In 
llf yards there are ^%^ of a yard. If 1 yard cost $1.80,^ of 
a yard will cost | of $1.80, equal to $0.20, and ^3L will cost 
108 times $0.20, equal to $20.60, Ans. 

48. When $668.50 are paid for 17^ acres, what would be 
the value of 89| acres? Ans. $3457.30. 

44. If $1788 are given for 19f tons of iron, what will be the 
cost of 87^ tons? 

45. Paid $llf for 1128 feet of boards; how many could I 
have purchased for $119372- ? 

46. For 3|- tons of potash I received 116cwt. of sugar ; re- 
quired the quantity of gugar that may b^received for llj tong 
of potash. 

47. For 11 J tons of potash I received 876owt. of sugar; 
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required the quantity of sagar that should be received for 3f 
tons. . 

48. When $8 are paid for 1^ yards of broadcloth, how much 
must be given for 8f yards ? 

49. Gave $414 for 20^^ acres of land ; what shall be given 
for llf acres? 

MrSCJIiLANEOUS QUESTIONS BY ANALYSIS. 

1. Sold a small ferm fbr $896.50 ; what was received for -^ 
of it? For tT-t of it? For ff of it? 

2. Ghive $17-^ for 3 barrels of flour; what cost 1 barrel? 
What 37 barrels ? 

3. Sold a house for $3687 ; what sum was^ received for \ of 
it? 

4. Bought 17-332- tons of hay for $187f ; what is the cost of \ 
of a ton? 

5. Bought a hogshead of molasses for $13|^ ; what cost \ of 
it? What cost ^? What cost -V-? 

6. When $37-^ are paid for 100 gallons of molasses, what 
cost ^ of a gallon? 

7. When 12 cents are paid for -^ of a gallon of molasses, 
what will 48-32^ gallons cost? 

8. If 1^ of a barrel of flour cost $3^, what will 6f barrels cost ? 

9. When $236 are paid for 11^ acres, what will be paid for 
20-j^ acres? 

10. Paid in Liverpool 974^£. for 3 bales of cloth ; how many 
bales should be received for 1073f £. ? 

11. If 6f barrels of flour cost $48|^, what will J^ of a barrel 
cost? 

12. If 3$ pounds of coffee cost 34 cents, what sum must be 
paid for 74^ pounds? 

13. If 2f tons of hay cost $63, what will be the cost of 16| 
tons? 

14. If a piece of land 3 rods square cost $17^, what will be 
the cost of 4 square rods ? 

15. Paid $314^ for 2|cwt. of iron ; required the sum to be 
paid for 689^wt. 

16. For 6f cords of wood J. Holt paid $63 ; what sum must 
be paid for 18 cords? 

17. Gave $243^ for 96 barrels of tar; what quantity could 
be purchased for $1000 ? 
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18. Paid $7888.30 for 83^?^ acres of wild land ; what sum 
did I pay for each acre, and what would be the cost of 7 acres? 

19. Gave 132£. 12s. for 1% tons of starch ; what cost 12 J 
tons? 

20. For 17§ days' work I paid $25.44; what should be paid 
for 89^ days' labor? 

21. Sold 7tV bushels of apples for $7.28 ; what should I re- 
ceive for 19ul)ushels? 

22. Paid $4355.52 for 49f pieces of carpeting ; what did 37^ 
pieces cost? 

23. If ^ of -I of the cost of the Capitol* at Washington was 
$300,000, what was the whole cost? 

24. Purchased 7^ thousand of boards for $135.80; what 
must be paid for 19|^ thousand ? 

25. My wood-pile contains 6 cords and 76 cubic feet. If I 
dispose of ^ of it, what is the value of the remainder at 4| cents 
per cubic foot? 

26. I have a field 30 rods square, and having sold 18 square 
rods to S. Brown, and 82 square rods to ^ J. Smith, what part of 
the field remained unsold ? 

27. Bought 7T. 12cwt. 3qr. 181b. of iron, and having sold 
3T. 18cwt. Iqr. 201b., what is the value of f of the remainder 
at 5f^ cents per lb. ? 

28. Bought 37 tons of iron at $68.50 per ton, for f of which 
I paid in coffee at $8.50 per cwt., and for the remainder I paid 
cash. Kequired the amount of cash paid, and also the value of 
the coffee. 

29. A man, having received a legacy of $7896, spent J of it 
in speculations, and the remainder he put in the savings oank, 
where it continued 15 years. It was then found that the sum 
deposited had doubled. Kequired the sum in the bank. 

30. Bought a piece of broadcloth for $88, and sold -^ of it 
to J. Smith, and -^ of the remainder to 0. Lake ; what is the 
value of the part unsold ? 

31. A gentleman gave f of his estate to his wife, f of the re- 
mainder to his oldest son, and \ of what then remained to his 
daughter, who received $750 ; required the whole "estate. 

32. From an acre^of land I sold two house-lots, each 100 feet 
^ square; what is the value of the remainder, at 8 cents per 

square foot ? 
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§XIX. DECIMAL FRACTIONS. 

Art. 175. A Decimal Fraction is a fraction whose de- 
nominator is ten, or the product of a number of tens. 

Decimal fractions are commonly expressed by writing the 
numerator only, with a point (.) before it, called the decimal 
point or separatrix ; thus, 

-^ is written .9, 

^ife " .99. 

-j^aV " .999. 

By examining the foregoing fractions, it will be seen that -^ 
= .9 can occupy only one place while it remains a proper frac-* 
tion ; ^^ = .99, only two places ; and -^^j^ = .999, only 
three places ; for, if their numerators are increased by i\y = .1, 
Y^^ = .01, -njVrr = 'OOl, respectively, each fraction becomes a 
unit or whole nwnber. Hence, 

The first figure or plojce of any decimal on the right of the 
point is tenths, the second hundredths, the third thousandths, ^c. 

Note. — When a decimal place haa no significant figure it must b» 
filled with a cipher. 

Art. 176« The denominator of -]^ = .9 is 1 with OTie cipher 
annexed ; the denominator of ^^ = .99 is 1 with ttoo ciphers 
annexed ; the denominator of ^j^jj = .999 is 1 with three 
ciphers annexed. Hence, 

The denominator of a decimal fraction is 1 with as many 
ciphers annexed as the numerator has places. 

Art. 177» Decimal fractions originate from dividing the 
urdt, first, into 10 equal parts, and then each of these parts into 
10 other equal parts, and so on indefinitely. Thus, I -J- 10 =: 
j^ = .l; ^^10==T*^ = .01;Ti^-^10 = TTTW=.001. 
Hence, 

The unit in decimal fractions is divided into 10, 100, 1000, 
^•c., equal parts. 



Questions. — Art. 175. What is a decimal fraction ? How are decimal 
fractions commonly expressed? What is the first figure or place of any 
decimal 7 The second 7 The third 7 Ac. . ^hy 7 What must be done when 
a deeimal place has no significant figure to fill it 7 — Art. 176. What is the 
denominator of a deeiouu fhuiiion 7 ^- Art. 177. How do deeimal fraetiom 
originate 7 

16 
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Art. 178* If ciphers are placed on the left hand of decimal 
figures, they change their places, each cipher removing them otiq 
place to the right ; thus, .3 = -^^, but .03 = y§^, and .003 = 
Yi^' Hence, 

Ciphers placed on the left hand of decimals decrease their 
mbu/e in a temrfold proportion. 

Art. 179* If ciphers are placed on the right hand of deci- 
mal figures, their places are not changed; thus, .3 = •^, and 
.30 = -j^ff = T^ = .3. Hence. 

Ciphers placed an the right hand of decimals do not alter 
their vcdue, 

NUMERATION OF DECIMAL FRACTIONS. 

Art. 180* The relation of decimals to whole numbers and 
to each other, and also the names of their different orders and 
places, may be learned firom the following 



Tablb. 
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Whole Numbers. Decimals. 

• f 

QuBSTiONS. — Art 178. What effeot have ciphers placed at the left hand 
ofdeoimalir Why 7 -▼Art. 179. What effeot if placed at the right hand? 
Why ? — Art 180. What may he learned from the tahle 7 
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The preceding tabl& consists of a whole rmmber and decimal^ 
which, taken together, are called a mixed nuTnher, The part 
on the left of the separatrix is the whole number, and that on 
the right the decimal. The decimal part is numerated firom the 
left to the right, and its value is expressed in words thus: 
Two hundred thirty-four millions five hundred siziy-seyen thou- 
sand eight hundred ninety-three billionths. And the mixed 
number thus : Seven millions six hundred fifty-four thousand 
three hundred twenty-one, and two hundred thirty-four millions 
five hundred sixty-seven thousand eight hundred ninety-three 
billionths. 

From the table and explanations we have the following rule 
for reading decimals : 

Rule. — Read the decimal as though it were a whole number^ adding 
the name of the right-hand order. 

The pupil may write in words, or read orally, the following 
numbers : 



1. .5 

2. .42 
8. .01 
4. .908 



5. .3001 

6. .0984 

7. .00013 

8. .82007 



9. .72859 

10. 12.02003 

11. 121.000386 

12. 2.3058217 



NOTATION OF DECIMAL FRACTIONS. 

Art. 181 • By examining the decimal table we perceive 
that tenths occupy the first place, hundredths the second, &o., 
and that each figure takes its value by its distance firom the 
place of units ; therefore, to write decimals, we have the fol- 
lowing 

Rule. — Write the decimal as though it were a whole number ^ su^ 
flying with ciphers such places as have no significant Jigures. 

The pupil may write in figures the following numbers : 

1. Three hundred seven, and twenty-five hundredths. 

2. Foriy-seven,and seven tenths. 



QuESTiows. — Of what does It consist ? What is the number called, when 
taken together ? What is the part on the left hand of the separatrix T The 
part on the right? What is the value of the decimal ? What is the value 
of the mixed number? What is the rule for reading decimals? — Art 181. 
Upon what does the value of a decimal figure depend ? What is the rule for 
writing decimals ? 
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8. EighteM,and five httndrediihs. 

4. Twentj-nineyand three thousandths. 

5. Forty-nine ten thousandths. 

6. Eighty and eight millionths. 

7. Seventy-flYeyand nine tenths. 

8. Two ihousand^and two thousandths. 

9. Ei^teen^and eighteen thousandths. 

10. Five hundred five, and one thousand six milliosths. 

11. Three hundred,and forty-two ten millionths. . 

12. Twenty-five hundred, and thirty-seyen billionths. 

Art. 182« It will be seen that decimals increase from right 
to left, and decrease from left to right, by the same law as do 
simple whole numbers ; hence they may be added, subtracted, 
multiplied, and divided, in the same manner. 

ADDITION OF DECIMALS! 

Abt. 188. Ex. 1. Add together 5.018, 171.16, 88.133, 
1113.6, .00456, and 14.178. Ans. 1392.09356. 

OPKBAnON. 

5.018 

1 7 1.1 6 We write the numbers so that figures of 

8 8.1 3 3 ^^^ same decimal place shall stand in the same 

111 3*6 column, and then, beginning at the right 

4^6 hand, add them as whole numbers, and place 

1 J. II 7 « *^® decimal point in the result directly under 

1 4.1 7 o those above. 

1892.09356 

Rule. — Write the numbers so that figures of the same decimal place 
shall stand in the same column. 

Add as in whole numbers, and point off, in the sum, from the right 
hand as many places for decimals as equal the greatest number of ded^ 
mal places in any of the numbers added. 

Proof — The proof is the same as in addition of simple num* 
bers. 

Examples fob Pbactice. , 

2. Add together 171.61111, 16.7101, .00007, 71.0006, and 
1.167895. Ans. 260.489775. 

3. Add together .16711, 1.766, 76111.1, 167.1, .000007, and 
1476.1. 

QuESTioirs. — Art 182. How do decimals increase and decrease? How 
may they be added, subtracted, multiplied, and divided? — Art. 183. How are 
decimals arranged for addition 7 What is the rule for addition of deoimala ? 
What is Che proof 7 
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4. Add together 151.01, 611111.01, 16.5, 6.7, 46.1, and 
.67896. 

5. Add fifty-six thousand, and fourteen thousandths ; nine- 
teen, and nineteen hundredths ; fifty-seven, and forty-eight ten 
thousandths ; twenty-three thousand five, and four tenths ; and 
fourteen millionths. 

6. What is the sum of forty-nine, and one hundred and five 
ten thousandths ; eighty-nine, and one hundred seven thou- 
sandths ; one hundred twenty-seven millionths ; forty-eight ten 
thousandths ? 

7. What is the sum of three, and eighteen ten thousandths ; 
one thousand five, and twenty-three thousand forty-three mil- 
lionths ; eighty-seven, and one hundred seven thousandths ; 
forty-nine ten thousandths ; forty-seven thousand, and three hun- 
dred nine hundred thousandths ? 

SUBTRACnON OF DECIMALS. 

Aet. 184. Ex. 1. From 74.806 take 49.054. 

Abb. 25.752. 

^^»ATioH. Having written the lees numher imder the greater, so 
7 4.8 o • that figures of the same decimal place stand in the same 
4 9.0 5 4 column, we suhtract as in whole numbers, and place the 
^^j^ decimal poiBt in the reeult, as in addition of decunab. 

Rule. — Write the less number under the greater^ so that figures 
of the same dedmal place shall stand in the same column. 

Subtract as in whole numberSf and point off the remainder as in 
addition of decimals. 

Proof. — The proof is the same as in subtraction of simple 
numbers. 

Examples fob Pbacugb. 

2. 3. 4. 5. 

11.078 47.117 46.18 87.107 
9.81 8.7 8195 7.8915 1.11 9 8 6 

1.2 6 8 3 8.8 3 5 5 3 8.2 3 8 5 8 5.9 8 714 

6. From 81.35 take 11.678956. 

7. From 1 take .876543. 

8. From 100 take 99.111176. 

9. From 87.1 take 5.6789. 

Questions. — Art. 184. What is the mle for iabtraotion of deoimalf? 
WhsEt is the prbof ? 

16* 
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10. From 100 take .001. 

11. From seventy-three, take seventy-three thousandths. 

12. From three hundred sixty-five take forty-seven ten thoi> 
sandths. 

13. From three hundred fifly-sevbn thousand take twenty- 
ei^t^and four thousand nine ten millionths. 

14. From .875 take .4. 

15. From .3125 take .125. 

16. From .95 take .44. 

17. From 3.7 take 1.8. 

18. From 8.125 take 2.6875. 

19. From 9.375 take 1.5. 

20. From .666 take .041. 

MULTIPLICATION OF DECIMALS. 

Abt. 185. Ex. 1. Multiply 18.72 by 7.1. 

Ans. 132.912. 

owBATioN. "We multiply as in whole numbers, and point off 

1 8.7 2 on the right of the product as many figures for ded- 

7.1 mals aa there are decimal figures in the multiplicand 

and multiplier counted together. 

18 7 2 The reason for pointing off decimals in the product 

13104 as above will be seen, if we convert the multiplicand 

' and multiplier into common fractions, and multiply 

1 3 2.9 1 2 ^^j^ together. Thus, 18.72 == IS/^^^ = -VW 5 

and7.1 = 7TV = i*. Then J,?,^ X H = -^fSi^ 
ss 132^j\^ B= 132.912, Ans., the same as in the operation. 

Ex. 2. Multiply 5.12 by .012. 

opKRATioN. Since the number of figures in the product 

5.1 2 is not equal to the number of decimals in the 

.012 multiplicand and multiplier, we supply the 

deficiency by placing a cipher on the len hand. 



10 24 The reason of this process will appear, if we 

^12 perform the question thus : 5112 bs ^^fiy = 

.06144Ans ^§» and .012 = tAStj. ThenWXT*«Tr = 

l 8iiio - == .06144, Ans., the same as before. 
Uence we deduce the following 

Questions. — Art. 185. In multiplication of deflimals how do yon point off 
the prodact 7 Will yon give the reason for it 7 When the nnmber of figures 
in the prodact is not eqnal to the number of decimals in the multiplicand and 
multiplier, what must be done 7 



Sbct. XIX.J inJLTIPLICATION OP DECIMALS. 187 

^JTLE.^^ Multiply as in whole number Sy and point off as many 
Jigures for decimals^ in the product^ as there are deciinals in the mtd- 
tiplicand and multiplier. 

If there he not so many figures in the product as there are decimal 
places in the multiplicand and multiplier ^ supply the deficiency by pre^ 
fixing ciphers. 

Note. — When a decimal number is to be multiplied by 10, 100, 1000, 
&o., remove the decimal point as many places to the right as there are 
ciphers in the multiplier; and if there be not figures enough in the number, 
annex ciphers. Thus, 1.26 X 10 == 12.5 ; and 1.7 X l5o = 170. 

Proof. — The proof is the same as in multiplication of simple 
numbers. 

Examples fob Psactic!B. 

8. Multiply 18.07 by .007. Am. .12649. 

4. Multiply 18.46 by 1.007. 

5. Multiply .00076 by .0015. 

6. Multiply 11.37 by 100. 

7. Multiply 47.01 by .047. 

8. Multiply .0701 by .0067. 

9. Multiply 47 by .47. 

10. Multiply eighty-seven thousandths by fifteen millionths. 

11. Multiply one hundred seven thousand, and fifteen ten 
thousandths by one hundred seven ten thousandths. 

12. Multiply ninety-seven ten thousandths by four hundred, 
and sixty-seven hundredths. 

13. Multiply ninety-six thousandths by ninety-six hundred 
thousandths. 

14. Multiply one million by one millionth. 

15. Multiply one hundred by fourteen ten thousandths. 

16. Multiply one hundred one thousandths by ten thonsand 
one hundred one hundred thousandths. 

17. Multiply one thousand fifty, and seven ten thousandths 
by three hundred five hundred thousandths. 

18. Multiply two million by seven tenths. 

QuBsnoxB. — What is the mle for mnltiplioation of decimals 7 What la 
the proof 7 How do yon multiply a decimal by 10, 100» 1000, &o. 7 
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19. Multiply four hundred, and four thousandths by thirty, 
and three hundredths. 

20. What cost 461b. of tea at $1,125 per pound? 

21. What cost 17.125 tons of hay at $18,875 per ton? 

22. What cost 181b. of sugar at $0,125 per pound ? 

' 23. What cost 375.25bu. of salt at $0.62 per bushel ? 

DIVISION OF DECIMALS. 
Aet. 186. Ex. 1. Divide 45.625 by 12.5. Ans. 8.65. 

1 o K A^^a^o'k f Q ap^ ^^ divide as in whole numbers, and 

1 2.5 ) 4 5.6 2 5 ( 3.6 5 since the divisor and quotient are the 

8 7 5 two factors, which, being multiplied 

■ toother, produce the cuvidend, we 

812 pomt off two decimal figures in the 

7 5 quotient, to make the number in the 

f*nf' two factors equal to the product or divi- 

^ -^ ^ dend. 

6 2 5 The reason for pointing off will also 

be seen by performing the question with 
the decimals in the form of common fractions. Thus, 45.625 s=3 

45^fi^ = ^W^, and 12.5 =12A = -W-. Then^^W-^-W 
= Wt^ X t^ = MSM = *M = 3t^ = 3.65, Ans., as 
before. 

Ex. 2. Divide .175 by 2.5. Ans. .07. 

opmii^oir. "We divide as in whole numbers, and since 

J.O ) .1 7 ( .0 7 -^e have but one figure in ike quotient, we 

17 5 place a cipher before it, which removes it to 

7 the place of hundredths, and thus makes' the 

decimal places in the divisor and quotient 
equal to those of the dividend. 

The reason for prefixing the cipher will appear. more obvious by 
solving the question with the decimals in the form of common fractions. 

Thus, .175 = iVA, and 2.5 =^2rfxf = \h' Then -jV^ "t- f^ = 

iVn^ X ^ = iri^TS = tStt = -07, Ans., as before. Hence 
the following 

QxTESTiovs. — Art 186. In division of decimals how do yon point off the 
quotient? What is the reason for it? If the decimal places of the divisor 
and quotient are not equal to the dividend, what must be done ? "*■ 
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Rule. — Divide as in whole numbers, and point off as many decimals 
in the gttoiient as the decimals in the dividend exceed those of the 
divisor; but if there are not as many, supply the deficiency by prefixing 
ciphers. 

Note 1. — When the decimal places in the divisor exceed those in the 
dividend, make them equal by annexing ciphers to the dividend, and the 
qaotient will be a whole number. 

Note 2. — When there is a remainder after dividing the dividend, 
ciphera may be annexed, and the division continued, the ciphers thus an- 
nexed being regarded as decimals of the dividend; to indicate in any case that 
the division does not terminate, the sign plus (-f-) can be used. 

Note 3. — When a decimal number is to be divided by 10, 100, 1000, 
&c., remove the decimal point as many places to the left as there are 
ciphers in the divisor, and if there be not figures enough in the number, 
prefix ciphers. Thus 1.25 ■— 10 = .125 ; and 1.7 -r- 100 = .017. 

Proof, — The proof is the same as in division of simple 
numbers. 

Examples for Psacticb. 

8. Divide 183.875 by 489. * Ans. .375. 

4. Divide 67.8632 by 82.8. 

5. Divide 67.56785 by .035. 

6. Divide .567891 by 8.2. 

7. Divide .1728 by 10. 

8. Divide 13.50192 by 1.38. 

9. Divide 783.5 by 6.25. 

10. Divide 983 by 6.6. 

11. Divide 172.8 by 1.2. 

12. Divide 1728 by .12. 

13. Divide .1728 by .12. 

14. Divide 1.728 by 12. 

15. Divide 17.28 by 1.2. 

16. Divide 1728 by .0012. 

17. Divide-.001728 by 12. 

18. Divide 116.31 by 1000. 

19. Divide one hundfied forty-seven, and eight hundred 
twenty-eight thousandths by nine^and seven tenths. 

20. Divide seventy-five, and sixteen hundredths by five, and 
forty-two thousand eight hundred one hundred thousandths. 



QuEsnoNS. — What is the role for division of dedntalf 7 What it note 1 7 
Koto 27 Note 37 What is the proof 7 
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21. Diyide six hundred seventy-eight thousand seven hundred 
sixty-seven millionths, by three hundred twenty-eight thousandths. 

BJEDUCTION OF DECIMALS. 

Art. 187* To reduce a common inaction to a decimal. 

Ex. 1. Keduce f to a decimal. Ans. .625. 

opBRATioN. Since we cannot divide the 

8 ) 5.0 ( 6 tenths. numerator, 5, by 8, we reduce it 

4 8 ^ tenths by annexing a cipher, 

cTTrt* A / o 1- J jAi- ^'^d then dividing, we obtain 6 

» ) J ( ^ hundredths. tenths and a remainder of 2 

1 o tenths. Reducing this remain- 

8)40(5 thousandths, d®' to hundredths by annexing 

\| Q a cipher, and dividing, we ob- 

Ans. .625. tain 2 hundredths and a remain- 

rkAi. Qxr^AAA der of 4 hundredths, which be- 

Or thus : 8 ) 5.000 ^^ ^^^ ^^ thoukndths by 

.6 2^ annexing a cipher, and then di- 

viding again, gives a quotient of 5 thousandths. The sum of the 
several quotients, .625, is the answer. 

To prove that .625 is equal to g, we change it to the form of a 
common fraction, by writing its denominator (Art. 176), and reduce 

it to its lowest terms. Thus, i^i^iAr = f > Ans. Hence the following 

BuLE. — Annex ciphers to the numerator , and divide by the denomt" 
nator. Point off in the quotient as many dedma^places, as there have 
been ciphers annexed. 

Examples for Pbagtice. 

2. Keduce | to a decimal. Ans. .75. . 

8. Keduce ^ to a decimal. 
- 4. What decimal fraction is equal to -]^7 

5. Keduce -^ to a decimal. 

6. Keduce ^ to a decimal. 

7. Keduce -^ to a decimal. 

Note. — In reducing a common fraction ^o a decimal, when the denom- 
inator contains other prime factors than 2 and 5, tiiere cannot be an exact 
division of the numerator ; but, on conlmuing the divimon, some figure or 
figures of the quotient will be continually repeated. 

A decimal, of wMch there is a continual repetition of the same figure 
or figures, is called an infinite or circulating decimal. 

The figures that repeat are called repetendi. When the repetend is pre- 



QuESTioNS. — Art 187. How do you reduce a ooimuon fraction to a deounal 7 
How can you prove the answer correct 7 What is the rule for reducing a 
•ommon fraction to a decimal 7 
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eeded by another decimal, the whole is called a mixed repetend, and the 
part not repeating is called the finite part To mark a repetend a dot (.) 
is placed over the first and last of the repeating figures. Thus, the answer 

to example sixth, .36, is a repetend ; and the answer to example seyenth, 
.416, is a mixed repetend, of which the figure 6 is the repetend, and the 
figures 41 the finite part. 

To change an infinite decimal to an equivalent common fraction, we 
torite the repetend for the numerator , and as many nines as the repetend 
has figures for the denominator. Thus, .86 = ff = -^ ; and the mixed 

4lf 
repetend, .416 =-Jqq= I^J^ = tb"« 

A decimal other than a repetend is changed to the form of a common 
fraction, simply by writing the denominator under the given numerator, 

(Art 176.) Thus, .75 = t^tAt = 1 5 -005 = yrnnr = ^^tt- 

8. Beduce .875 to a common fraction. 

9. Change .4375 to the form of a common fraction, 

10. Change .72 to a common fraction. Ans. •^. 

11. Change .185 to a common fraction. 

12. What common fraction is equivalent to .23562 ? 

Ans. ffSJJ. 

13. Change .093 to an equivalent common fraction. 

Aet. 188. To reduce a compound number to a decimal of a 
higher d^omination. 

Ex. 1. Eeduce 8s. 6d. 3far. to the decimal of a pound. 

Ans. .428125. 
opsRATioN. "VVe commence with the 3far., and first re- 
4 3.0 duce them to hundredths, by annexing two ci- 
• phers ; and then, to reduce these to the deci- 

1 2 6.7 5 mal of a penny, we divide by 4, since there 

o g g o g a " A ^^^1 be J as many hundredths of a penny as 

2 8.5 b 2 5 of a farthing, and obtain .75d. i&mexing 

TTTTTT this decimal to the 6d., we divide by 12, since 

.4^01^0 there will be -^ as many shillings as pence ; 

and then the 8s. and this quotient by 20, since there will be ^V ^^ 

many pounds as shillings, and obtain .428125£. for the answer. 

Hence the following 

BuLE. — Divide the lowest denomination, annexing ciphers if neces- 
sary, by thai nitmher which will reduce it to one of the next higher 
denomination. Then divide as before, and so continue dividing till the 
decimal is of the denomination required, 

QuESTioNB. — What 18 an infinite decimal? What is a repetend? What 
is a mixed repetend ? How is an infinite decimal changed to the form of a 
common fraction? — Art. 188. What is the rule f^r reducing a cemponQd 
number tc a decimal of a higher denomination ? 
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Note. —A compound number may also be reduced to a decimal by first 
reducing it to a common fraction (Art 170), and then this fraction to a 
decimal. (Art. 187.) Thus, 2s. 6d. = ^-^ = 4 = .126£. 

Examples for Practice. 

2. Reduce 15s. 6d. to the fraction of a pound. Ans. .775. 

3. Beduce 5cwt. 2qr. 141b. to the decimal of a ton. 

4. Reduce 3qr. 211b. to the decimal of a cwt. 

5. Reduce 6fur. 8rd. to the decimal of a mile. 

6. Reduce 3R. 19p. 167ft. 72in. to tiie decimal of an acre. 

Art. 189* To find the value of a decimal in wKble numbers 
of a lower denomination. 

Ex. 1. What is the value of .9875 of a pound ? Ans. 19s. 9d. 

oFKRATioH. Thcre will be 20 times as many ten thousandths of a 

.9875 shilling as of a pound ; therefore, we multiply the dec- 

2 imal, .9875, by 20, and reduce the improper miction to 

1 Q T f; A A ^ mixed number by pointing off four figures on the 

1 9.7 5 right, which is divioinff by its denominator, 10000. 

1 2 The figures on the left of the point are shillings, and 

Q those on the right decimals of a shilling. This decimal 

y.U U U U ^£. ^ shilling we multiply by 12, and, pointing off as 

before, obtain 9d., which, added to the 19s., gives 19s. 9d. for the 

answer. 

KuLE. — Multiply the decimal by that number tohich will reduce it to 
the lower denomination ^ and point off as in multiplication of decimals. 

Then, multiply the decimal part of the product , and point off as be^ 
fore. So continue till the decimal is reduced to the denominations 
required. 

The several whole numbers of the successive products will be the 
answer. 

Examples for Practice. 

2. What is the value of .628125 of a pound ? 

Ans. 12s. 6|d. 

3. What is the value of .778125 of a ton? 

4. What is the value of .75 of an ell English? 

5. What is the value of .965625 of a mile? 



QuEsnoir. — Art. 189. What is the rule for finding the value of a deoimal 
In vhol« numben of a lower denomination 7 
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6. What is the value of .94375 of an acre ? 

7. What is the value of .815625 of a pound Troy 7 

8. What is the value of .5555 of a pound apothecaries 
weight ? 

MISCELLANEOUS EXERCISES IN DECIMALS. 

1. What is the value of 15cwt 3qr. 141b. of coflfee at $9.50 
per cwt. ? 

2. What cost 17T. 18cwt. Iqr. 71b. of potash at $53.80 per 
ton? 

3. What cost 37 A. 3R. 16p. of land at $75.16 per acre? 

4. What cost 15yd. 3qr. 2na. of cloth at $3,75 per yard ? 

5. What cost 15 1 cords of wood at $4.62^ per cord ? 

6. What cost the construction of 17m. 6^. 36rd. of railroad 
at $3765.60 per mile ? 

7. What cost 27hhd. 21gal. of temperance wine at $15.37^ 
per hogshead ? 

8. What are the contents of a pile of wood, 18ft. 9in. long, 
4ft. 6in. wide, and 7ft. 3in. high ? 

9. What are the contents of a board 12ft. 6in. long, and 2ft. 
9in. wide ? 

10. Bought a cask of vinegar containing 25gal. 3qt. Ipt. at 
$0.37^ per gallon ; what was the amount ? 

11. Bought a farm containing 144A. 311. 30p. at $97.62^ 
per acre ; what was the cost of the farm ? 

12. Sold Joseph Pearson 3T. 18cwt. 211b. of salt hay at 
$9.37^ per ton. He having paid me $20.25, what remains 
due? 

13. If 1^ of a cord of wood cost $5.50, what cost one cord ? 
What cost 7f cords? 

14. If 4J yards of cloth cost $12f , what cost 17f yards ? 

15. The ship Constantine cost $35000 ; 4- of it was sold to 
Captain Sampson for $9000; i of the remainder to T. Lamb for 
$9200, and the balance to another person at a profit of $500 ; 
what wa« gainad in th» sala of th» whole ship? 

17 
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4 XX. PERCENTAGE. 

Art. 190t Percentage and per cent, are terms derived 
from Latin words, per centum, which signify by the hundred. 
Percentage, therefore, is any rate or sum on a hundred, or it is 
any number of hundredths. Thus, if an . article is bought for 
$100, and sold for $105, the gain is 5 per cent., because $5 are 
j^ of $100, or of the original cost. Again, if an article is 
bought for $25, and sold for $30, the gain is 20 per cent., 
because $5 are ^ = ^^«y of $25, or of the original cost. 

Since per cent, is any number of hundredths, it is a decimal 
written in the same manner as hundredths in decimal fractions. 
Thus, 5 per cent., 25 per cent., &c., are written .05, .25, 
respectively. (Art. 175.) 

When the per cent, is more than 100 it is an improper frac- 
tion, and if expressed decimally it becomes a mixed number ; 
thus, 103 per cent., equal to \%%, is written 1.03. 

If the per cent, is less than 1, or a part of one hundredth, to 
be expressed decimally, it must be written at the right of hun- 
dredths in the place of thousandths, <&c. Thus, ^ of 1 per cent., 
J of 1 per cent., 12^ per cent., are written .005, .0075, .122, 
respectively. 



Examples. 




any sum or quantity. 

Ex. 1. Bought a house for $625, and sold it at 6 per cent, 
advance ; what did I gain by the sale ? Ans. $37.50. 



Questions. — Art. 190. From what are the terms percentage and per cent, 
derived, and what do they signify ? How, then, will you define percentage ? 
How will you illustrate it ? How is per cent, written when less than 100 ? 
How, when more than 100 7 If the per cent, is a fraction, or contains a 
fraction, what is the fraction, and» if expressed decimally, what place must 
it occupy ? ' 
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oniRATioir. Since 6 per cent, is y§^ = .06 

Sum, $6 2 5 of the original cost, we multiply 

Bate per cent., .0 6 $625 by the decimal expression 

Ti . . Ao Hf c A •06, and point oflF as in multipli- 

Per cent., or gam. $3 7.5 ^^.^^ ^^ ^^j^^j ^^^^^ ^ 

Rule. — Multiply the given quantity or number by the rate per 
cent.f considered as a decimal, and point off the prodtict as in multipli- 
cation of decimal fractions. (Art. 185.) 

Note. — If the per cent contains a fraction that cannot be expressed 
decimally, or, if thus expressed, would require several figures, it is more 
oonyenient to multiply by it as a mixed number. (Art. 155.) 

Examples fob Practice. 

2. What is 2 per cent, of $325 ? Ans. $6.50. 

3. What is 5 per cent, of $789 ? . 

4. What is 6 per cent, of $856.49 ? 

5. What is 7^ per cent, of 765 tons ? 

6. What is 9| per cent, of $5000 ? 

7. What is i per cent, of $1728 ? 

8. What is 4^ per cent, of 587 yards of cloth? 

9. I lost 10 per cent, of $975 ; tow much have I remain- . 
ing? 

10. Sent to Liverpool 5000 bushels of wheat, which cost me / 
$1.25 per bushel ; but 25 per cent, of the wheat was thrown 
overboard in a storm, and the remainder was sold at $2 per 
bushel ; what was gained on the wheat ? 

11. T. Page received a legacy of $8000 ; he gave 19 per 
cent, of it to his wife, 37 per cent, of the remainder to his sons, 
and $2000 to his daughters ; what sum had he remaining ? 

12. My tailor informs me it will take 10 square yards of 
cloth to make me a full suit of clothes. The cloth I am about 
to purchase is IJ yards wide, and on sponging it will shrink 5 
per cent, in width and 5 per cent, in length. How many yards 
of the above cloth must I purchase for my " new suit " ? 

13. A man having $10000, lost 15 per cent, of it in (pecula- 
tion ; what sum had he remaining ? 

Questions. — Art. 191. Will you explain the operation for finding tho 
percentage on any sum or quantity ? Give the reason for the process. What 
it the role 7 
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V XXI. SIMPLE INTEREST. 

Art. 192* Interest is the compensation which the borrower 
of money makes to the lender. 

The rate per cent, is the sum paid for the use of $100, 100 
cents, or 100£., &c., for one jear. 

The principal is the sum lent, on which interest is computed. 

The amount is the interest and principal added together. 

Legal interest is the rate per cent, established by law. 

Usury is a higher rate per cent, than is allowed by law. ' 

The legal rate per cent, varies in the different States and in 
different countries. 

In Mame, New Hampshire, Vermont, Massachusetts, Rhode 
Island, Connecticut, New Jersey, Pennsylvania, Delaware, Mary- 
land,' Virginia, North Carolina, Tennessee, Kentucky, Ohio, 
Indiana, Illinois, Iowa, Missouri, Arkansas, Mississippi, Flor- 
ida, District of Columbia, and on debts or judgments in favor 
of the United States, it is 6 per cent. 

In New York, Michigan, Wisconsin, Minnesota, Georgia, 
and South Cai'olina, it is 7 per cent. 

In Alabama and Texas, it is 8 per cent. 
• In California, it is 10 per cent. 

In Louisiana, it is 5 per cent. 

In Canada, Nova Scotia, and Ireland, it is 6 per cent. 

In England and France, it is 5 per cent. 

Note. — The legal rate, as above, in some of the States, is only that 
which the law allows, when no particular rate is mentioned. By special 
agreement between parties, in Ohio, Indiana, Michigan, Illinois, Iowa, and 
Arkansas, interest can be taken as high as 10 per cent. ; in Florida and 
Louisiana, as high as 8 per cent ; in Texas and Wisconsin, as high as 12 
per cent ; and in California, any per cent In New Jersey, by a special 
law, 7 per cent may be taken in the city of Faterson, and in the coun- 
ties of Essex and Hudson. 

Art. 193f To find the interest of $1 at 6 per cent for any 
given time. 

Since the interest of $1 is 6 cents, or -j-Stt of the principal, for 
1 year, or 12 months, for 1 month it will be -^ of 6 cents, or ^ 
a cent, equal to 5 mills, or ^^s ^^ ^^ principal; and for 2 

QuESTiOHS. — Art. 192. What is interest ? What is rate per cent. ? What 
is the principal? What is the amount? What is legal interest? What is 
usury ? What is the legal rate per cent, in the different States ? In Ganadai 
Nova Scotia^ and Irelaod 7 In England and Erance 7 
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months, twice 6 mills, or 1 cent, or y^ of the principaL Now, 
since the interest for 1 month, or 30 days, is 5*mills, the interest 
for 6 days, or ^ of 30 days, will be one mill, or xtt\jtt ^^ *^® 
principal. And as 1 day, 2 days, &c., are ^, |, &c., of 6 days, 
the interest for any number of days less than 6 will be as many 
sixths of a mill, or six thousandths of the principal, as there are 
days. Also, since the interest for 2 months is 1 cent, or ^^^ of 
the principal, for 100 times 2 months, or 200 months, or 16 
years 8 mo., it will be 100 cents, or equal the whole principal ; 
and in the same proportion for any other length of time. Hence, 
the 

Interest of $1, at 6 per cent., for 

1 yr., or 12 mo., is 6 cents, or $0.06, equal y§^ of the prin. 
•J of a yr., or 2 mo., is 1 cent, or $0.01, equal y^^^ of the prin. 
y\|- of a yr., or 1 mo., is 5 mills, or $0,005, equal ^^ of the prin. 
•J^ of a mo., or 6 da'., is 1 mill, or $0,001, equal y^Vv of the prin. 
^ of afpo., or 1 da., -is ^ of a mill, or $0,000^^, equal ^^rW P^^* 

ALSO, 

16 yr. 8 mo., or 200 mo., is 100 cts., or $1.00, equal the whole prin. 
8 yr. 4 mo., or 100 mo., is 50 cts., or $0.50, equal i of the prin. 
5 yr. 6§ mo., or 66$ mo., is 33| cts., or $0.333|, equal | of prin. 
4 yr. 2 mo., or 50 mo., is 25 cts., or $0.25, equal | of prin. 

3 yr. 4 mo., or 40 mo., is 20 cts., or $0.20, equal | of prin. 

2 yr. 9| mo., or 33| mo., is 16| cts., or $0.166|, equal ^ of prin. 
2 yr. 1 mo., or 25 mo., is 12^ cts., or $0,125, equal i of prin. 

1 yr. 8 mo., or'20 mo., is 10 cts., or $0.10, equal i\y of prin. 

1 yr. 4| mo., or 16| mo., is 8 J cts., or $0.0831, equal -^ of prin. 

^ of a yr., or 10 mo., is 5 cts., or $0.05, equal sV of prin. 

f of a yr., or 6| mo., is 3| cts., or $0,033}, equal ^ of prin. 

1*^ of a yr., or 5 mo., is 24 cts., or $0,025, equal ^V of prin. 

I of a yr., or 4 mo., is 2 cts., or $0.02, equal -^ of prin. 

Ex. 1. What is the interest of $1 for 2yr. 7mo. 20da. ? 

Ans. $0.158J. 

fiBST opiRiTioK. The interest for 2 years will be 

Interest for 2y. =.12 twice as much as for 1 year, equal 

" " 7mo. = .035 12 cents ; and since the interest for 

" " 20da. = .0 3i ^ months is 1 cent, for 7 months it 

— ^ ^ will be 3i cents. And as the in- 

Ans. $ 0.1 5 8^ tereet for 6 days is 1 mill, for 20 

days it will be 3| mills. Adding 
the several sums together, we have $0,158]^ for the answer. 

^ * - III - - 

Qoxinoir. — Art. 193. How do jon explain the operatioii 7 
17* 
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S90OVD opBiunoar. The time, 2j 

Principal, $rl.0 7ino. 2Uda., is 

■"~^~~" equal to 2y. 

f of the prin., .12 5 Int. for 2 jr. Imo. imo. + Cmo. 

^ of the prin., .0 8 3 J Int. for 6mo. 20da. 20da. Now, 

- ■ ^ - _ _ n rt ^ /^/M since the in- 
$ O.I 5 o^ Int. for 2j, 7mo. 20aa. terest on any 

sum, at 6 per 
cent., in 200 months equals the principal, for 2j, Imo., or i of 200 
months, it will equal j of the principal. We, therefore, take ^ of 
the principal, $1.00, equal 12 cents and 5 mills, the interest for 

2y. Imo. The balance of time, 6mo. 20da., or 6|mo., being ^\y of 

200 months, wo take ^ of the principal, equal 3 cents and 3^ mills, 
as the interest for the 6mo. 20da. We add together the interest for 
the parts of the whole, and obtain, as by first operation, $0,158^ as 
the whole interest. 

Rule 1. — Reckon 6 cents for every year, 1 cent for every two 
MONTHS, 5 mills for the odd month, 1 mill for every 6 days: and for 
any nvmber of days less than six^ as many sixtlis of a mill tmhere are 
days. Or, 

Reduce the years and months to months, and call half the number of 
months cents, and one sixth the number of days mills. Or, 

Rule 2. — Take such fractional part or parts of the principal as 
the number expressing the time is of 200 months. 

Examples for Practice. 

2. What is the interest of $1 for ly. 4mo. 6da. 7 

Ans. $0,081. 
8. What is the interest of $1 for ly. 9mo. 12da. ? 

4. What is the interest of $1 for 3y. 8mo. 19da. 7 

5. What 13 the interest of $1 for 2y. Imo. 20da. 7 

6. What is the interest of $1 for 7y. 15da. 7 

7. What is the interest of $1 for 3mo. 28d. 7 

8. What is the interest of $1 for 4y. 2mo. 5da* 7 

9. What is the interest of $1 for 4mo. 8da. 7 



Questions. — How do yon explain the second operation? What is the 
ilrstnilel Wha6 is the leooad mtair 



8b3. 2X1.] fl([MPIiE INTERE3I. 199 

A^T. 194« To find the interest on any earn of money at 6 
per cent, for any given time. 

Ex. 1. What is the interest of $926 for 3y. llmo. 15da.? 
What is the amount? 

Ans. Interest, $219,925 ; Amount, $1145.925. 

OPSRATION. 

Principal, $ 9 2 6 

Interest of $1, .2 3 7^ " 

We find the interest of $1 for the 

b 4 8.2 given time to be $0.237i. (Art. 193.) 

2 7 7 8 Now, since the interest ot*^l is $0.237i, 

18 5 2 the interest of $926 will be 926 times 

4 6 3 as much ; therefore we multiply them 

« together. To find the amount, we add 

Int. $ 2 1 9.9 2 5 the principal to the interest. Hence 

Prm. 92 6 the following 

Amt. ^145.925 

Rule. — Find the interest of %\ for (lie given time ; then multiply 
the principal hy the number denoting this interest, and point off as in 
multipUcation'of decimal fractions. (Art. 185.) 

To find die amount, add the principal to the interest. 

Note. — If the interest of $ 1 contains a common fraction, the fraction 
may bo reduced to a decimal, if preferred. The interest may also be mul- 
tiplied by the number denoting the principal, when it is more convenient. 

Examples fob Practice. 

2. What is the interest of $197 for 1 year? Ans. $11.82. 

3. What is the interest of $1728 for 3 years? 

4. What is the interest of $69 for 2 years? 

5. What is the interest of $1728 for 1 year, 6 months? 

6. What is the interest of $16.87 for 1 year, 8 months? 

7. Beqnired the interest of $118.15 for 2 years, 6 months. 

8. Kequired the interest of $97.16 for 1 year, 5 months. 

9. Beqnired the interest of $789.87 for 1 year, 11 months. 



Questions. — Art. 194. Explain the operation for finding the interest on 
any torn of money at 6 per oent for aayj^ivon tixiMk Wha* w the mle? 
How do y«a find the amount? 
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10. Required the amount of $978.18 for 2 yean, 8 months. 

11. Required the amount of $87.96 for 1 month. 

12. Required the amount of $81.81 for 8 years, 4 months. 

13. Required the amount of $0.87 for 7 years, 3 months. * 

14. What is the interest of $1.71 for 2 years, 2 days? 

15. ReqtSred the interest of $100 for 8. years, 4 months, 1 
day. 

16. Required the interest of $3.05 for 2 months, and 2 days. 

17. What is the interest of $761.75 for 1 year, 2 months, 18 
days ? 

18. What is the interest of $1728.19 for 1 year^jynonths, 
10 days? ^ 

19. What is the interest of $88.96 for 1 year, 4 months, 6 
days? 

20. What is the interest of $107.50 for 1 month, 29 days? 

Art. 195* To find the interest of any sum of money at any 
rate per cent, for any given time. 

Ex. 1. What is the interest of $26.25 for 2 years, 4 months, 
at 7 per cent. ? Ans. $4.2875. 

opEBATios. A o /J o K ^® ^'®* ^^ ^^ interest 

Principal, $ 2 6.2 5 on the given sum at 6 per 

Interest of $1 at 6 per cent., .1 4 cent., and then add to tnis 

1 A K n A interest the fractional part 

o A o ^ of itself, denoted by the 

"^ ^ ^ ^ excess of the rate above 6 

Interest at 6 per cent.. « 3.6 7 5 f ' f*S,lv T^l^^^ 
, A-x J.^./s \ L fi-ioRA per cent. ; tnereiore we 
i of mterest at 6 per cent., .6125 ^^ ^^ ^^^ .^^^^ ^^ ^ 

Interest at 7 per cent., $ 4.2 8 7 5 per cent, to itself, for the 

answer. If the rate per 
cent, had been less than 6, we should have subtracted the fractional 
part. 



QiTEBTioif. — Art. 195. Explain tbe operation for finding the interest on 
any Bum of money a* any rate per oenl 
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Rule. — Find the interest of the given sum at 6 per cent.^ and then 
add to this interest , or subtract from it, such a fractional part of itself 
as the given rate is greater or less than 6 per cent. 

Note 1. — If the rate per cent, is 12 per cent., the interest at 6 per 
cent must be doubled. 

Note 2. — If the interest is for years only,, it may be found by multiply- 
ing the principal by the interest of $1 £)r the given time and rate. 

Examples foe Practice. 

1. What is the interest of $144 for one year at 7 per cent. 7 

Ans. «10.08. 

2. Whatls the interest of $850 for 1 year, 7 months, 18 days, 
at 7 per cent. ? 

3. What is the interest of $865.75 for 3 yearsi 9 months, 24 
days, at 7 per cent. ? 

4. What is the interest of $960.18 for 1 year, 2 months, at 
7 per cent. ? 

5. What is the interest of $1728.19 for 3 years, 8 months, 
10 days, at 7 per cent. ? 

6. What is the interest of $17.90 for 8 months, 4 days, at 7 
per cent. ? 

7. What is the interest of $1165.50 for 5 years, 3 months, 
9 days, at 7 per cent, 7 

8. What is the interest of $1237.90 for 1 year, 7 months, 3 
days, at 7 per cent. 7 

9. What is the interest of $156.80 for 3 years and 3 days, 
at 3 per cent. 7 

10. What is the interest of $579.75 for 1 year, 2 months, 2 
days, at 5 per cent. 7 

41. What is the interest of $7671.09 for 2 years, 8 months, 
5 days, at 8 per oent. 7 

12. What is the interest of $943.11 for 1 month, 29 days, at 
9 per cent. 7 

13. What is the interest of $975.06 for 2 years, 7 months, 9 
days, at 8^ per cent. 7 

14. What is the amount of $1000 for 3 years, 3 months, 29 
days, at 5i per cent. 7 

15. What is the mterest of $765 for 2 years, 9 months, at 1 
per cent. 7 

16. What is the interest of $979.15 for 3 years, 2 months, 4 
days, at 12 J per cent. 7 v 

QxjsSTioiu. — WhfttiAthonild} What is note first 7 Note second? 
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Art. ]96t Second method of finding the interest of any sdm 
of money, at any rate per cent., for any time. 

Ex. 1. What is the interest of $26.25 for 3 years, 5 months, 
and 15 days, at 8 per cent. ? Ans. $7,262. 

i , opbrahok. •o fi rt c Having found the inter- 

Fnnoipal, $2 b.2 5 est for 1 year and then for 

Rate per cent., .0 8 3 years, the interest for 5 

Interest for 1 year. 2.1000 ^^^^f^^-Xt' 

*^ est, for 4 months , and then 

Interest for 3 years, 6.3 iof this last interest, for 

Interest for 4mo., i of ly., .7000 ^ month. 

Interest for Imo., I of 4mo., .17 5 . ^fi "'"''! J "^Tv""! 

Interest for 15da.,\ of Im o., .0875 *,^{ LTth's inter^t'fof 

Int. for 3y. 5mo. 15da., $7.2 6 2 5 *H interest of 15 days, 

and add the several sums 
together for the^answer. 

Rule. — First find the interest for one year by multiplying the prin- 
cipal by the rate per cent. ; and for two or more years multiply this 
product by the number of years. 

Find the interest for months by taking the most convenient fractional 
part or parts of one yearns interest. 

Find the interest for days by taking the most convenient fractional 
part or parts o/^one month^s interest. 

Note. — Many practical men prefer this method of casting interest to 
any other, but in most questions it is not so expeditious as the preceding. 
The pupil may be required to solve the questions in interest by boUi 
methods. 

Examples fob Practice. 

2. What is the interest of $1775 for 7 years ? 

Ans. $745.50. 

3. What is the interest of $987 for 3 years, 6 months 7 

4. Required the interest of $69.17 for 4 years, 9 months. 

« 

5. Required the interest of $96.87 for 10 years, 7 months, 15 
days. 

Questions. — Art 196. Explain the operation for finding the interest of 
any sum of money, at any rate per cent, for any time. Wh^t is the rule 7 
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6. Eequired the interest of $1.95 for fifteen years, 11 months, 
20 days. 

7. Required the interest of $1789 for 20 years, 1 month, 25 
days. 

8. Required the interest of $666.66 for 6 years, 10 months, 
13 days. 

9. What is the amount of $98.50 for 5 years, 8 months ? 

10. What is the amount of $168.13 for 8 years, 5 months, 3 
days? 

11. What is the amount of $75.75 for 4 years, 2 months, 27 
days? 

12. Required the amount of $675.50 for 30 years, 3 months, 
23 days. 

Art. 197* To find the interest on pounds, shillings, pence, 
and farthings, at any rate per cent., for any time. 

Ex. 1. What is the interest of 25£. 2s. 6d. for 2 years, 6 
months, at 6 per cent. ? Ans. 3£. 15s. 5d. 2far. 

OPERATION. We reduce the 2s. 6d. to the 

25£. 2s. 6d. = 2 5.1 2 5 £. decimal of a ^ound (Art. 188), 

Interest of 1£. .1 5 and, annexing it to IJie pounds, 

125625 ' niultiplythfappmeipalbythem- 

ot^ot terest of 1£. for the given time. 

2 5 12 5 The product is the answer in 

3.7 6 8 7 5 P-. pounos and the decimal of a 

Q /, .. c AA 04^ pound, which must be reduced to 

o*. los. 4a. ziar. shillings, pence, and farthings. 

(Art. 189.) 

Rule. — Reduce the shillings, pence, and farthings, to the decimal of 
a pmundf and annex it to the pounds; then proceed as in United States 
money, and reduce the decimal in the result to a compound number. 

Examples for Practice. 

2. What is the interest of 26£. 10s. for 2 years, 4 months, at 
5 per cent. ? Aiis. 3£. Is. lOd. 

3. What is the interest of 42£. 18s. for 1 year, 9 months, 25 
days, at 6 per cent. ? 

4. What is the interest of 94£. 12s. 6d. for 4 years, 6 months, 
7 days, at 8 per cent. ? 

Questions. — Art 197. How do yon find the interest on ponndi, shillingi^ 
penoQ, and farthingi ? Repeat the rule. 



204 eHIFLB INTEBESTV [Sect. XXI. 



MISCELLANEOUS EXERCISES IN INTEREST. 

1. What is the interest of $172.50 from Sept. 25, 1850, to 
July 9, 1852? 

2. What is the interest of $169.75 from Dec. 10, 1848, to 
May 5, 1851? 

3. What is the interest of $17.18 from July 29, 1847, to 
Sept. 1, 1851 ? 

4. What is the interest of $67.07 from April 7, 1849, to 
Dec. 11, 1851 ? 

5. Required the interest of $117.75 from Jan. 7, 1849, to 
Dec. 19, 1851. . 

6. Required the interest of $847.15 from Oct. 9, 1849, to 
Jan. 11, 1853. 

7. Required the interest of $7.18 from March 1, 1851, to 
Feb. 11, 1852. 

8. What is the interest of $976.18 from May 29, 1852, to 
Nov. 25, 1855 ? 

9. I have John Smith's note for $144, dated July 25, 1849; 
what is due March 9, 1852? 

10. George Cogswell has two notes against J. Doe ; the first 
is for $375.83, and is dated Jan. 19, 1850; the other is for 
$76.19, dated April 23, 1851; what is the amount of both notes 
Jan. 1,1852? 

11. What is the interest of $68.19, at 7 per cent., from June 
5, 1850, to June 11, 1851 ? 

12. Required the amount of $79.15 from Feb. 17, 1849, to 
Dec. 30, 1852, at 7 J per cent. 

13. What is the amount of $89.96 from June 19, 1850, to 
Dec. 9, 1851, at Si per cent.? 

14. A. Atwood has J. Smith's note for $325, dated June 5, 
1849 ; what is due, at 7^ per cent., July 4, 1851 ? 

15. J. Ayer has D. How's note for $1728, dated Dec. 29, 
1849 ; what is the amount Oct. 9, 1852, at 9 per cent. ? 

16. What is the interest of $976.18 from Jan. 29, 1851, to 
July 4, 1852, at 12 per cent. ? 

17. What is the amount of $175.08 from May 7, 1851, to 
Sept. 25, 1853, at 7 per cent. ? 

18. What is the amount of $160 from Deo. 11, 1853, to 
Sept, 9, 1854« at 7 per cent. 7 
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PARTIAL PAYMENTS. 

Art. 198t A Note, or, as it is often called, a promissory 
note, or note of hand, is an engagement, in writing, to pay a 
{Specified sum, either to a person named in the note, or to his 
order, or to the bearer. 

A joiitt note is one signed by two or more persons, who to- 
gether ar& holden for its payment ; and a joint and several note 
is one signed by two or more persons, who separately and to- 
gether are holden for its payment. 

A negotiable note is one so made that it can be sold or trans- 
ferred from one person to another. 

The maker or drawer of a note is the person who signs it ; the 
payee, promisee, or holder, the person to whom it is to be paid ; 
an endorser, the person who writes his name upon its back to 
transfer it, or as guarantee of its payment ; and the^ace of a note, 
the sum for which it is given. 

Partial payments are part payments of a note or other obliga- 
tion ; and being receipted for by an entry on the back of the 
note or obligation, are called endorsements, 

Aet. 199. When notes ape paid within one year from the 
time they become due, it has been the usual custom to compute 
the interest by the following 

Rule. — Find the mnount of the principal from the time it became 
due until the time of payment. Then find the amount of each endorse- 
ment from the time it was paid until settlement, and subtract their sum 
from the amount of the principal, 

Ex. 1. $1234. Boston, Jan. 1, 1853. 

For value received, I promise to pay John Smith, or order, on 
demand, one thousand two hundred thirty-four dollars, with 
interest, John Y. Jones. 

Attest, Samud Emerson. 

On this note are the following endorsements : 

March 1, 1853, received ninety-^^ht dollars. June 7, 1853, re- 
ceived five hundred dollars. Sept. 25, 1853, received two hundred 
ninety dollars. Dec. 8, 1853, received one hundred dollars. 

What remains due at the time of payment, Jan. 1, 1854? , 

Ans. $293.12. 

. QiTSSTioNB. — Art. 198. What is a note? What a negooiable note ? A joint 
note 7 Who is the maker of a note 7 Who the payee 7 Who the endorser 7 
What are partial payments 7 — Art. 199. What is the rule for computing the 
interest when there are purtial payments, and all are made within tne year 7 

. 18 
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OPBBAnON. 

Principal, .-*-.. $1234.00 

Int. from Jan. 1, 1853, to Jan. 1, 1854 (ly.), - 74.04 

Amount, ... - - 1308.04 

First payment, March 1, 1853, - - $98.00 

Int. from March 1, 1853, to Jan. 1, 1854 (lOmo.), 4.90 
Second payment, June 7, 1853, -• - - 500.00 

Int. from June 7, 1853, to Jan. 1, 1854 (6mo. 24da.), 17.00 
Thirdpayment,Sept. 25, 1853, - - 290.00 

Int. from Sept. 25, 1853, to Jan. 1, 1854 (3mo. 6da.) , 4.64 
Fourth payment, Dec. 8, 1853, - - 100.00 

Int. from Dec. 8, 1853, to Jan. 1, 1854 (23da.), .38 

Amount of payments to be deducted, ... $1014.92 

Balance remains due Jan. 1, 1854, - - - $293.12 

2. $987.76. Trentcm, Jan. It, 1852. 
For value received, we jointly and severally promise to pay 

James Dayton, or order, on demand, two months from date, nine 
hundred eighty-seven dollars seventy-Jive cents, with interest 
after two months, John T. Johnson. 

Attest, Isaiah Webster. Samuel Jofies. 

On this note are the following endorsements : 

May 1, 1852, received three hundred dollars. June 5, 1852, re- 
eeived four hundred dollars. Sept. 25, 1852,* received one hundred 
and fifty dollars. 

What is due Dec. 13, 1852 7 

3. $800. Indianapolis, July 4, 1852. 
Tor value received, I promise to pay hetmard Johnson, or 

order, on demand, eight Jmndred dollars, with interest. 

Attest, Charles True. Samuel Nevcrpay. 

IB 

On this note are the following endorsements : 

Aug. 10, 1852, received one hundred forty-four dollars. Nov. 1, 
1852, received ninety dollars. Jan. 1, 1853, received four hundred 
dollars. March 4, 1853, received one hundred dollars. 

What remains due June 1, X^^B ? 

Art. 200t In the United States court, and in most of the 
courts of the several States, the following rule is adopted for 
computing the interest on notes and bonds, when partial pay- 
ments have been miEtde. 



QuisxiMi. — 9«w d» you «a^plaio ^ opexati«i} 
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Compute the interest on the principal to the time when the first pay- 
ment was made, which equals, or exceeds j either cdone or with preceding 
payments, the interest then due. 

Add that interest to the principal , and from the amount subtract the 
payment or payments thus Jar made. 

Tlie remainder will form a new principal ; on which compute the iiU 
terestf proceeding as before. 

Note. — This rule is on the principle, thaf neither interest nor pay- 
ment should draw interest. 

This rule is illustrated in the following question : 

Ex. 1. $365.50. Wilminffton, Jan. 1, 1852. 

Fof value received, I promise to pay to John Dow, or order , on 
demand, three hundred sixty-fiDe dollars fifty cents, with 
interest. John Smith. 

Attest, Samuel Webster. 

On this note are the following endorsements : 

June 10, 1852, received fifty dollars. Dec. 8, 1852, received thirty 
dollars. Sept. 25, 1853, received sixty dollars. July 4, 1854, re- 
ceived ninety dollars. Aug. 1, 1855, received ten dollars. Dec. 2, 
1855, received one hundred dollars. 

What remains due Jan. 7, 1857 ? Ans. $92.53. 

OPERATION. 

Principal carrying interest from Jan. 1, 1852, to June 10, 

1852, - - - - - - $365.50 

Interest from Jan. 1, 1852, to June 10, 1852 (5 months, 

9 days), ------ 9.68 

Amount, .----. 375.18 

First payment, June 10, 1852, - . - - 50.00 

Balance for new principal, - - - - 325.18 

Interest from June 10, 1852, to Dec. 8, 1852 (5 months, 

28 days), - - - - - - 9.64 

Amount, ------ 334.82 

Second payment, Dec. 8, 1852, - - - . 30.00 

Balancq for new principal, - , - - - 304.82 

Int. for Dec. 8, 1852, to Sept. 25, 1853 (9mo. 17 days), 14.58 

Amount, 319.40 

Third payment, Sept. 25, 1853, - . - - 60.00 

Balance for new principal, - - - - 259.40 

Interest from Sept. 25, 1853, to July 4, 1854 (9 months, 

9 days), ------ 12.06 

Amount, -.---. 271.46 

Question. — Art. 200. What is the rule generally adopted by the seve- 
ral States for computing the interest on notes and bonds, when^partial pay- 
ments have been made ? 
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Amount bronght up, 271.46 
Fonrdi payment, July 4, 1854, - - . 90.00 

Balance for new principal, - - - - 181.46 

Interest from July 4, 1854, to Aug. 1, 1855 (12 mo. 27 days), 11.70 
Interest from Aug. 1, 1855, to Dec. 2, 1855 (4 ma 1 day), 3.66 

Amount, 196.82 
Fifth payment, Aug. 1, 1855 (a sum less than the 

interest), ----- $10.00 
Sixth payment, Dec. 2, 1855 (a sum greater than 
themterest), 100.00 

110.00 



Balance for new principal, 86.82 

Interest from Dec. 2, 1855, to Jan. 7, 1857 (13 months, 
5 days), - - - - - - 5.71 

Remains due Jan. 7, 1857, $92.53 

2. $166^. PMladelpkia, June &y IMS. 
For value received, I promise to pay J. B. lAppincott ^ Co,^ 

or order, on demand, vntJwut defalcation, one thousand six hinr 
dred sixty-six dollars, vnth interest, John J, S?iellenberger, 
Attest, T. Webster. 

On this note are the following indorsements : 

July 4, 1849, received one hundred dollars. Jan. 1, 1850, received 
ten dollars. July 4, 1850, received fifteen dollars. Jan. 1, 1851, 
received five hundred dollars. Feb. 7, 1852, received six hundred and 
fifly-six dollars. 

What is due Jan. 1,18537 

3. $960. Detroit, Oct. 23, 1860. 
On demand, I promise to pay S. S. St. John, or order, nine 

hundred sixty dollars, for value received, ivith interest at seven 
per cent. John Q. Smith. 

Attest, H. F. Wilcox. 

On this note are the following indorsements : 

Sept. 25, 1851, received one hundred forty dollars. July 7, 1852 
received eighty dollars. Dec. 9, 1852, received seventy dollars. Nov. 
8, 1853, received one hundred dollars. 

What is due Oct. 23, 1854? 

4. $1000. New York, Jan. 1, 1849. 
Ttvo months after date I promise to pay to S, Durand, of 

Question. — Explain the operation. 
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arder^ one thousand dollars^ for value receivedy with interest 
after y at seven per cent, Paul Sampson^ Jr, 

Attest y William S. Hall, 

On this note are the following indorsements : 

March 1, 1850, received one hundred dollars. Sept. 25, 1851, re- 
ceived two hundred dollars. Oct. 9, 1852, received one hundred 
fifty dollars. July 4, 1853, received twenty dollars. Oct. 9, 1853, 
received three hundred dollars. 

What is due Dec. 1, 1854? 

Art. 201 • The following is the rule established by the Su- 
preme Court of the State of Connecticut. 

1. '' Compute the interest to the time of the first payment ; if that 
be one year or more from the time the interest commenced, add it io 
the principal, and deduct the payment from the sum total. If there 
be alter payments made, compute the interest on the balance due to 
the next payment, and then deduct the payment as above ; and in 
like manner from one payment to another, till all the payments 
are absorbed ; provided the time between one payment and another 
be one year or more." 

2. '' But if any payments bo made before one year's interest hath 
accrued, then compute the interest on the principal sum due on the 
obligation for one year,* add it to the principal, and compute the 
interest on the sum paid from the time it was paid up to the end of 
the year ; add it to the sum paid, and deduct that sum from the 
principal and interest added together." 

3. '< If any payments be made of a less sum than the interest 
arisen at the time of such payment, no interest is to be computed, 
but only on the principal sum for any period." 

Ez. 1. $500. Hartford, July 1, lSb4. 

For value received, I jnrmnise to pay J, Dow,* or order, on 
demand, five hundred dollars, with interest, D, P, Page, 

On this are the following indorsements : 

Sept. 1, 1855, received one hundred dollars. April 1, 1856, re- 
ceive one hundred forty-four dollars. Jan. 1, 1857, received ninety 
dollars, fifty cents. Dec. 1, 1858, received one hundred sixty-eight 
dollars, five cents. 

What is due Oct. 1, 1859 ? 



* If a year extends beyond the time when the note becomes due, find the 
amount of the remaining principal to the time of settlement ; find also the 
amount of the indorsement or indorsements, if any, from the time they were 
paid to the time of settlement, and subtract their sum from the amount of 
the principal. 

QinssTiON. — Art 201. What is the Connecticut rule for computing 
interest on notes and bonds, when partial payments have been made T 

18» 
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PROBLEMS IN INTEREST. 

Art. 202* A problem in arithmetic is a question proposed 
which requires solution. 

Art. 203* In the preceding questions in interest, five terms 
or things have been mentioned ; namely, the Interest, Amount, 
Bate per cent., Time, and principal. The investigation of these 
involves five problefus : I. To find the interest ; II. To find the 
amount ; III. To find the rate per cent. ; lY . To find the time ; 
V. To find Jihe principal. 

With one exception, any three of the preceding terms being 
given, a fourth may be found by the rules deduced from the solu- 
tion of the problems. But if the rate per cent., time, and amount, 
are given, an additional rule is necessary to find the principal, 
which will form a sixth problem ; but, from its connection with 
Discount^ its solution will be deferred until that subject is con- 
sidered. 

The Problems I. and II. have already been examined (Art. 
194), and we now proceed to an examination of those remaining. 

Art. 201* Problem III. To find the rate per cent., the prin- 
cipscl, interest, and time, being given. 

Ex. 1. The interest of $300 for 2 years is $48 ; what is the 
rate per cent. ? Ans. 8 per cent. 

^o °"^™"' We find the interest on the 

(^^ principal for 2 years at 1 per 

•^ ^ cent., and dividathe given inter- 

$6.0 ) 4 8.0 ( 8 per cent, est by it. 

4 3,0 Since the interest of $1 at 1 

'- per cent, for 2 years is 2 cents, 

the interest of $300 will be 300 times as much, equal to $6. Now, 
if $6 is 1 per cent., $48 will be as many per cent, as $6 is contained 
times in $48, which gives 8 per cent, for the answer. 

BuLE. — Divide the given interest by the interest of the given sum 
at 1 per cent, for the given time, and the quotient will be the rate per 
cent, required, 

QxTESnoNS.- — Art. 202. What ii a problem in arithmetio? — Art. 203. How 
many terms or things have been given in the preceding questions in interest? 
Name them. What does an investigation of these terms involve ? Name 
them. How many terms are given in each problem in order to find a fourth? 
What two problems have been examined ? — Art. 204. What is Problem III. ? 
Explain the operation. What is the rule for finding the rate per cent., the 
principal, interest, and time, being given ? 



SXCT.ZXI.] PBOBLEMS IN INTEREST. 211 

Examples vor Practicx. 

2. The interest of $250 for 1 year, 3 months, is $28.125 ; 
what is the rate per cent. ? 

3. If I pay $8.82 for the us^ of $72 for 1 year, 9 months, 
what is the rate per cent. 7 

4. A note of $500, being on interest 2 years, 6 months, 
amounted to $550 ; what was the rate per cent. 7 

5. The interest fpr $700 for 1 year, 6 months, is $63 ; what 
is the rate per cent. 7 

6. If I pay $53,781 for the use of $922 for 1 year, 2 months, 
what is the rate per cent. 7 

Art. 205t Problem lY. To find the time, the principal«, 
interest, and rate per cent., being given. 

£z. 1. For how long a time must $300 be on interest at 6 per 
cent, to gain $36 7 Ans. 2 years. 

*o *''*^"*'"* We find the. interest on the 

* j! ^ given principal for 1 ^ear, by 

*^ ^ which we divide the given in- 

$1 8.0 ) 3 6.0 ( 2 years, ^rest. ...... , 

g g Q Q Since the mterest of $1 for 1 

'. year is 6 cents, the interest of 

$300 will be 300 times as much, equal to $18. Now, if it require 

1 year for the siven principal to gain $18, it will require as many 
years to gain $36 as $18 is contained times in $36, which gives 

2 years for the answer. 

Rule. — Divide the given interest by the interest of the given prind' 
pal for 1 year, and the quotient will be the time. 

Examples fob Practice. 

2. If the interest of $140 at 6 per cent, is $42, for how Ipng 
a time was it on interest 7 

3. How long a time must $165 be on interest at six per cent, 
to gain $14.85 7 

4. How long must $98 be on interest at 8 per cent, to gain' 
$25.48 7 

5. A note of $680 being on interest at 4 per cent, amounted 
to $727.60 ; how long was it on interest 7 



Questions. — - Art. 205. What is Problem lY. ? Explain the operatios. 
What is the rule for finding the time, the principal, interest, and rate per 
cent., being given ? 



212 COMPOUND INTEREST. [Sbot. XXH. 

^ Art. 206t Problem V. To find the principal, the interest^ 
time, and rate per cent., being given. 

Ex. 1. What principal at 6 per cent, will gain $36 in 2 years? 

Ans.$300. 

OPERATION. ^e find the interest of $1 for 

.0 6 int. of $1 for ly. 2 years, by which we divide the 

2 given interest. 

T2) 3 6.0 0(68 principal. J^^^,r&Z^:T2:^^: 
it will require a principal of as many dollars to gam $S6 as .12 
is contained times in $36. Thus, $36.00 -^ .12= $300 tor the 
answer. 

Rule. — Divide the given interest or amount by the interest or 
amount of $1 for the given rate and time^ and the quotient will be the 
principal. 

Examples foe Peacticb. 

2. What principal will gain $24,225 m 4 years, 3 months, 
at six per cent. 7 

3. What principal will gain $5.11 in 3 years, 6 months, at 8 
per cent. ? 

4. The interest on a certain note at 9 per cent, in 1 year and 
8 months amounted to $42 ; what was tiie ^1 amount of the 
note 7 
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/ Aet. 207* Compound Intebest is interest on the principal 
and interest together, when the interest is not paid at the end of 
the year, or when due. 

The law specifies that the borrower of money shall pay the 
lender a certain sum for the use of $100 for a year. Now, if 
he does not pay this sum at the end of the year, it is no more 
than just that he should pay interest for the use of it as long as 
he shall keep it in his possession. The computation of compound 
interest is based upon this principle. 

Questions. — Art. 206. What is Problem V.? Explain the operatioiL 
What is the rule for finding the principal, the interest, time, and rate per 
oent., being given ? — Art 207. What is oompound interest 7 On what prin 
oipto 18 it based ? 



BiCT. XXIL] COMPOUND INTERBST. 218 

Akt. 208* To find the compound interest of any sum of 
money at any rate per cent, for any given time. 

Ex. 1. What is the compound interest of $500 for 3 years, 7 
months, and 12 days, at 6 per cent. 7 Anp, $117,541. 

OPKEATION. 

Principal, $5 

Interest of $1 for 1 year, .0 6 

Interest for 1st year, 3 0.0 

500 

Amount for 1st year, 5 3 0.0 

.0 6 

Interest for 2d year, 3 1.8 

5 3 0.0 

Amount for 2d year, 5 6 1.8 

.OQ 

Interest for 3d year, 3 3.7 8 

5 6 1.8 

Amount for 3d year, 5 9 5.5 8 

Interest of $1 for 7mo. 12da., .0 3 7 

416 8556 
1786524 

Interest for 7mo. 12da., 2 2.0 3 3 7 9 6 

5 9 5.5 8 

Amount for 3y. 7mo. 12da., 6 1 7.5 4 1 7 9 6 
Principal subtracted, 5 

Compound interest, $1 1 7.5 4 1 7 9 6 

We first multiply the principal by the interest of $1 for 1 year, 
and add the interest thus found to the principal for the amount, or 
new principal. We then find the interest on this amount for 1 year, 
and proceed as before ; and so also with the third year. For the^ 
montns and days we find the interest on the amount for the last year,' 
and, adding it as before, we subtract the original principal from the 
last amount for the answer. 

BuLE. — Find the interest of the given sum for one yeary and add 
it to the principal; then find the amount of this amount for the next 
year ; and so continue^ until the time of settlement. 

If there are months and days in the given time, find the amount for 
them on the amount for the last year. 

Subtract the principal from the last amount , and the remainder is 
the compound interest. 

.Questions. — Art. 208. Explain the opeiatlon in computing compound 
interest What is the role 1 
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Note. —1. If the interest is to be paid semi-annually, quarterly, monthly, 
or daily, it must be computed for the half-year, quarter-year^ month, or 
day, and added to the principal, and then the interest computed on this, 
and each succeeding amount thus obtained, up to the time of settlement. 

2. When partial payments have been made on notes at compound in- 
terest, the rule is' like that adopted in Art. 199. 

ExijtfPLES FOB Practice. 

2. What is the compound interest of $761.75 for 4 years? 

3. What is the amount of $67.25 for 3 years, at compound 
interest ? 

4. What is the amount of $78.69 for 5 years, at 7 per cent. 7 

5. What is the amount of $128 for 3 years, 5 months, and 
18 days, at compound interest ? 

6., What is the compound interest of $76.18 for 2 years, 8 
months, 9 days 7 

Art. 209* There is a more expeditious method of com- 
puting compound interest than the preceding, by means of the 
following 

TABLE. 

Bhowing the amount of $1, or £1, for any number of years not exceeding 
20, at 8, 4, 6, 6, and 7 per cent, compound interest 



Years. 


3 per cent. 


4 per cent 


5 per cent 


6 per cent 


7 per cent 


Tears. 


1 


1.080000 


1.040000 


1.060000 


1.060000 


1.070000 


1 


2 


1.060900 


1.181600 


i.ioaftoo 


1.123600 


1.144900 


2 


< 8 


1.092727 


1.124864 


1.167626 


1.191016 


1.225048 


8 


4 


1.126608 


1.169868 


1.216606 


1.262476 


1.310795 


4 


5 


1.169274 


1.216662 


1.276281 


1,338225 


1.402552 


5 


6 


1.194052 


1.266319 


1.340095 


1.418619 


1.600730 


6 


7 


1.229878 


1.316931 


1.407100 


1.603630 


1.605781 


7 


8 


1.266770 


1.368669 


1.477465 


1.593848 


1.718186 


8 


9 


1.804773 


1.423311 


1.561328 


1.689478 


1.838459 


» 


10 


1.843916 


1.480284 


1.628894 


1.790847 


1.967161 


10 


11 


1.384233 


1.639464 


1.710339 


1.898298 


2.104862 


11 


12 


1.426760 


1.601032 


1.796866 


2.012196 


2.262191 


12 


13 


1.468633 


1.666073 


1.886649 


2.132928 


2.409845 


13 


14 


1.612689 


1.731676 


1.979931 


2.260903 


2.578534 


14 


16 


1.667967 


1.800943 


2.078928 


2.396558 


2.750032 


16 


16 


1.604706 


1.872981 


2.182874 


2.640361 


2.952164 


16 


17 


1.662847 


1.947900 


2.292018 


2.692772 


8158815 


17 


18 


1.702433 


2.026816 


2.406619 


2.864339 


8.379932 


18 - 


19 


1.763606 


2.106849 


2.626960 


3.026599 


3.616528 


19 


20 


1.806111 


2.191123 


2.663297 


3.207135 


3.869686 


20 



Questions. — If the interest is to be paid semi-annaally, quarterly, &o., how 
is it computed 7 How, when partial payments have been made 7 
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Ex. 1. What is the interest of $240 for 6 years, 4 months, 
and 6 days, at 6 per cent. ? Ans. $107,593. 

OFXBATXOH. 

Amountof $1 for 6 years, 1.4 1 8 5 1 9 

Principal, 2 4 

66740760 
2837038 

Amount of principal for 6 years, 8 4 0.4 4 4 5 6 

Interest of $1 for 4mo. 6da., .0 21 

34044456 
68088912 



Interest of amount for 4mo. 6da., 7.1 4 9 3 3 5 7 6 

Amount added, 84 0.4445 6 

Amount for 6y. 4mo. 6da., 84 7.5 938^576 

Principal subtracted, 2 4 

Interest for given time, $1 7.5 9 3 8 9 5 7 6 

We find the amount of $1 for 6 years in the tabic, and multiply 
it by the principal, and obtain the amount for 6 years. We tneB 
find the interest on this amount for the 4 months and 6 days, and 
add it to the first amount, and from this sum subtract the principal 
for the answer. Hence, to find the compound interest by use of the 
table. 

Multiply the amount of $1 for the given rate and time, as found in 
the table, by the principal, and the product will he the amount, Sulh 
tract the principal from the amount, and the remainder will be the com^ 
pound interest. If there are months and days, proceed as in the fore- 
going rule. 

Examples for Practice. 
2. What is the interest of $884 for 7 years, at 4 per cent. ? 

8. What is the interest of $721 for 9 years, at 5 per cent. 7 

4. What is the amount of $960 for 12 years, 6 months, at 3 
per cent. ? 

5. .What is the amount of $25.50 for 20 years, 2 months, and 
12 days, at 7 per cent. ? 

6. What is the amount of $12 for 6 months, the interest to 
be added each month 7 

7. What is the amount of $100 for 6 days, the interest to be 
added daily 7 
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5XXnL DISCOUNT. 

Art. 210t Discount is an allowance or deduction made for 
the payment of money before it is due. 

The present toorth of any sum is the principal, which, being 
put at interest, will amount to the given sum in the time for 
which the discount is made. Thus, $100 is the present vxnrth 
of $106, due one year hence at 6 per cent. ; for $100 at 6 per 
cent, will amount to $106 in this time ; and $6 b the discount. 

Nous. — Business men, however, often deduct five per cent., or more, 
from the face of a bill due in six months, or a percentage greater than the 
legal rate of interest. 

Abt. 21 It The interest or percentage of any sum cannot 
properly be taken for the discount ; for we see, from the pre- 
ceding illustration, that the interest for one year is the frac- 
tional part of the sum at interest, denoted by the rate per cent, 
for the numerator, and 100 for ih& denominator; and the dis" 
count for one year is the fractional part of .the sum on which 
discount is to be made, denoted by the rate per cent, for the 
numerator, and 100 plus the rate per cent, for the denominator. 
Thus, if the rate per cent, of interest is 6, the interest for one 
year is yj^ of the sum at interest ; but if the rate per cent, of 
discount is 6, the discount for one year is yg^ of the sum on 
which discount is made. 

Aet. 212. In discount, the rate per cent., time, and the 
sum on which the discount is made, are given to find the present 
toorth. These terms correspond precisely to Problem VI. in 
interest, in which the time, rate per cent., and amount^ are given 
to find the principal. (Ar£. 203.) 

Abt. 213* To find the present worth and the discount on 
any sum, at any rate per cent., for any given time. 

Ex. 1. What is the present worth of $26.44, due one year 
hence, discounting at 6 per cent. ? What is the discount ? 

Ans. $24 present worth; $1.44 discount. 



QiTSSTioNS Art. 210. What is diBOOunt ? What is the present worth of 

any sum of money 7 How illustrated ? — Art. 211. Are interest and discount 
the same 7 Explain the difference. Which is the greater, the interest or 
discount on any sum, for a given time? — Art 212. What terms are giren 
in discount and what is required 7 To what do these correspond in interest ? 



Sect. XXni.] DISCOUNT. 217 

Amount of $1, 1.0 6 ) 2 5.4 4 ( $2 4, present worth. 

212 



4 2 4 $2 5.4 4, sum or amount. 
4 2 4 2 4.0 0, present worth. 



$1.4 4, discount. 

We find the amount of $1 for the given time, by which we divide 
the given sum, and obtain the present worth. Then, subtracting the 
present worth from the given sum, we obtain the discount. 

Since the present worth of $1.06, due one year hence, at 6 per 
cent., is $1, it is evident the present worth of $25.44 is as many 
dollars as $1.06 is contained times in $25.44. $25.44 -r- $1.06 = 
$24. Hence the following 

Rule. — Find the amount of $1 for the given time and rate ; by 
which divide the given sum, and the quotient will he the present worth. 

The present worth subtracted from the given sum will give the dis- 
count. 

Note. — The discount may be found directly by making the interest of 
$1 for the given rate and time the numerator of a fraction, and the 
ajnount of $1 for the given rate and time the denominator, and then 
multiply the given sum by this fraction. 

Examples fob Pkactice. 

2. What is the present worth of $152.64, due 1 year hence ? 

3. What is the present worth of $477.71, due 4 years hence 7 

4. What is the discount of $172.86, due 3 years, 4 months 
hence ? 

5. What is the discount of $800, due 3 years, 7 months, and 
18 days hence ? 

6. Samuel Heath has given his note for $375.75, dated Oct. 
4, 1852, payable to John Smith, or order, Jan. 1, 1854 ; what 
is the real value of the note at the time given ? 

7. Bought a chaise and harness of Isaac Morse for $1^5.75, 
for which I gave him my note, dated Oct. 5, 1852, to be paid 
in 6 months ; what is the present value of the note, Jan. 1, 
1853? 



Questions. — Art. 213. Explain the operation for finding the present worth 
and discount. Give the reason of the operation. What is the rule 7 What 
other method is given T 

19 



5il8 COMMISSION AND BROKERAGE. [Sect. XXIV 



^ XXIV. COMMISSION, BROKERAGE, AND STOCKS. 

Abt. 21 !• Commission is the percentage paid to an agent, 
factor, or commission merchant, for buying or selling goods, or 
transacting other business. 

Brokerage is the percentage paid to a dealer in money and 
stocks, called a broker, for making exchanges of money, nego- 
tiating different kinds of bills of credit, or transacting other 
business. 

Stocks is a general name given to government ftmds, state 
bonds, and to the capital of moneyed incorporations, such as 
banks, insurance, railroad, manufacturing, and mining companies. 
Stocks are usually divided into equal shares, the market value 
of which is often variable. 

When stocks sell for their original value they are said to be 
at par ; when for more than their original value, above par, or 
in advance ; when for less than their original value, below par, 
or at a discount. 

The premium, or advance, and the discount on stocks, are 
generally computed at a certain per cent, on the original value 
of the shares. 

The rate per cent, of commission or brokerage is not regu- 
lated by law, bui varies in different places, and with the nature 
of the business transacted. 

Commission and brokerage are computed in the same manner. 

Art. 215* To find the commission or brokerage on any sum 
of money. 

Ex. 1. A commission merchant sells goods to the amount of 
$879 ; what is his commission at 3 per cent. 7 

Since commission is a percentage on the given sum, the com- 
mission on $879, at 3 per cent., will be $879 X .03 = $26.37. 

Rule. — Find the percentage on the given sum at the given rate per 
cent,, and the result is the commission or brokerage. (Art. 191.) 



Questions. — Art. 214. What is oommission ? What is brokerage? What 
is stock ? .Into what are stocks divided ? When are stocks at par ? When 
aboye par T When below par ? How is the premium or discount on stocks 
computed ? How is oommission and brokerage computed? — Art. 215. What 
is the rule ? 
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Examples for Practice. 

2. What is the commission on the sale of a quantity of cot- 
ton goods valued at $5678, at 3 per cent. ? 

3. A commission merchant sells goods to the amount of $7896, 
at 2 per cent. ; what is his commission ? 

4. My agent in Chicago has purchased wheat for me to the 
amount of $1728 ; what is his commission, at 1^ per cent. ? 

5. My factor advises me that he has purchased, on my ac- 
count, 97 bales of cloth, at $15.50 per bale ; what is his com- 
mission, at 2 J per cent. ? 

6. My agent at New Orleans informs me that he has dis- 
posed of 500 barrels of flour at $6.50 per barrel, 88 barrels of 
apples at $2.75 per barrel, and 56cwt. of cheese at $10.60 per 
cwt. ; what is his commission, at 3f per cent. ? 

7. A broker negotiates a bill of exchange of $2500 at ^ per 
cent, commission ; what is his commission ? 

8. A broker in New York exchanged $46256 on the Canal 
Bank, Portland, at j^ of 1 per cent, ; what did he receive for 
his trouble ? 

9. A broker in Baltimore exchanged $20500 on the State 
Bank of Indiana, at J of 1 per cent. ; what was the amount 
of his brokerage ? 

Art. 216. To find the commission or brokerage on any sum 
of money, when it is to be deducted from the given sum, and the 
balance invested. 

Ex. 1. A merchant in Cincinnati sends $1500 to a commis- 
sion merchant in Boston, with instructions to lay it out in goods, 
after deducting his commission of 2 j- per cent. ; what is his 
commission ? Ans. . $36,586. 

OPERATION. 

$1600 -4- 1.025 = $1463.414. 
$1500 — $1463.414 = $36,586. 

Since the agent is entitled to 2i per cent, of the amount he lays 
out, it is evident he requires $1.02^ to purchase goods to the amount 
of $1. Hence, he can expend for goods as many dollars as 1.02i is 
contained times in $1500. On dividing we find he can expend 
$1463.414, which, being subtracted from $1500, the amount sent 
him, leaves as his commission $36,586. 



Question. — How do you find the commission or brokerage when it is to 
be subtracted Arom the given sum ? 
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KuLE. — Divide the given sum hy 1 increased hy the per cent, of com 
mission, and the qiLotient will be the sum to be invested. 

Subtract the sum to be invested from the given sum, and the remain^ 
der will be the commission. 

Examples fob Practice. 

2. A town agent has $2000 to invest in bank stock, after 
deducting his commission of 1 J per cent. ; what will be his com- 
mission, and what the sum invested ? 

3. A shoe-dealer sends $5256 to his agent in Boston, which 
he wishes him to lay out for shoes, reserving his commission of 3 
per cent. ; what is his commission ? 

4. A broker expends $3865.94 for merchandise, after deduct- 
ing his commission of 4 per cent. ; what was his commission, and 
what sum did he expend? 

5. I have sent to my agent at Buffalo, N. Y., $10000, which 
I wish him to expend for flour, after deducting his commission 
of 3|- per cent. ; what will be his commission, and also the value 
of the flour purchased ? 

Art. 21 7i To find the value of stocks, when at an advance 
or at a discount. 

Ex. 1. What is the value of $2150 railroad stock, at 7 per 
cent, advance? Ans. $2300.50. 

OPERA.TIOK. 

$2150 X .07 = $150.50 ; $2150 + $150.50 = $2300.50. 

Rule. — Find the percentage on the given sum, and add or svb^ 
tract, according as the stock is at an advance or at a discount. (Ajt. 
191.) 

Examples for Practice. 

2. What must be given for 10 shares in the Boston and 
Maine Railroad, at 15 per cent, advance, the shares being $100 
each? 

3. What must be given for 75 shares in the Lowell Railroad, 
at 25 per cent, advance, the original shares being $100 each? 



Questions. —What is the rale ? — Art. 217. How do you fincTthe yalue of 
stocks, when at an adrance or at a discount 7 What is the rale 7 
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4. What is the purchase of $8979 bank stock, at 12 per cent, 
advance ? 

5. What is the purchase of $1789 bank stock, at 9 per cent, 
below par ? 

6. A stockholder in the Illinois Central Kailroad sells his 
right of purchase on 5 shares of $100 each at 12 per cent, ad- 
vance ; what is the premium ? 

7. What is the value of 20 shares canal stock, at 12 J per 
cent, discount, the original shares being $100 each ? 

8. What is the value of 15 shares in the Livingston County 
Bank, at 8^ per cent, advance, the original shares being $100 
each? 

9. Bought 87 shares in a certain corporation, at 12 per cent, 
below par, and sold the same at 19 1 per cent, above par ; what 
sum did I gain, the original shares being $175 each? 



*XXV. BANKING. ' 

Akt. 218a A BANK is a joint stock company, established for 
the purpose of receiving deposits, loaning money, dealing in ex- 
change, or issuing bank notes or bills, as a circulating medium, 
redeemable in specie at its place of business. 

The cajntal of a bank is the money paid in by its stockholders, 
as the basis of business. 

Banking is the general business commonly transacted at 
banks. 

Note. — The persons chosen by the stockholders to manage the affairs 
of the bank are called its board of directors, who select one of their own 
number as president, and some person as cashier. The president and 
cashier sign the bills issued, which also are, in some instances, counter- 
signed by some state officer. The cashier superintends the bank accounts ; 
and another person, called the teller, usually receiyes and pays out money. 
A check is an order drawn on the cashier of the bank for money. 

Questions. — Art. 218. What is a bank 7 What is the capital of a bank ? 
What is banking 7 Who ohoose the directors 7 Who choose the president 
and cashier 7 Who sign the bills . issued 7 Who superintends the accounts? 
Who receives and pays out the money 7 Wh«i\i Va ^ Oaa^^ 

19* 



222 BANK DISCOUNT. [Sect. XXV 

Bank Discount. 

Art. 219. Bank Discount is the simple interest of a note 
draft, or bill of exchange, deducted from it in advance, or before 
it becomes due. 

The interest is computed, not only for the specified time, but 
also for three days additional, called days of grace. Thus, if a 
note is given at the bank for 60 days, the interest, which is 
called the discount, is computed for 63 days ; and if the note is 
paid within this time, the debtor complies with the requirements 
of the law. 

The legal rate of discount is usually the same as the legal rate 
of interest ; and the dijfference between bank discount and true 
discount is the same as the difference between interest and true 
discount, 

A note is said to be discounted at a bank, when it is received 
as security for the money that is paid for it, after deducting the 
interest for the time it was given. The sum paid is called the 
avails or present worth of the note. 

Aet. 220. To find the present worth and the bank discount 
of any note or sum of money for any rate per cent, and time. 

Ex. 1, What is the bank discount on $842 for 90 days, at 6 
per cent. ? What is the present worth ? 

Ans. $13,051 discount ; $828,949 present worth. 

OPERATION. 

Sum discounted, $842 $84 2.0 00 

Interest of $1, .015 5 1 3.0 5 1 

4210 $82 8.9 49 present worth. 

4210 
842 



Bank discount, $1 3.0 5 1 

We find the interest of $1 for 93 days, by which we multiply the 
sum discounted, and the product is the discount. We then subtract 
the discount &om the given sum, and obtain the present worth. 

Questions. — Art. 219. What is bank disoonnt? When is it paid? Is 
interest computed for more than the specified time ? What are these three 
additional days called 7 How mU yon illustrate this 7 What is the legal rate 
of discount 7 What is the difference between bank discount and true dis- 
eount 7 When is a note said to be discounted at a bank 7 What is the sum 
paid for it called 7 — Art. 220. Explain the operation for finding the bank 
discount on any sum. 
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Rule. — Find ike interest on the note, or sum discounted, for the 
given rate and time, including three days of grace, and this interest is 
the discount. 

Subtract the discount from the face of the note or sum discounted, <md 
the remainder is the present worth. 

Examples for Practice. 

2. What is the bank discount on $478 for 60 days? 

3. What is the bank discount on $780 for 30 days? 

4. What is the bank discount on $1728 for 90 days? 

5. How much money should be received on a note of $1000, 
payable in 4 months, discounting at a bank where the interest is 
6 per cent. ? 

6. What sum must a bank pay for a note of $875.35, payable 
in 7 months and 15 days, discounting at 7 per cent. ? 

7. What are the avails of a note of $596.24, payable in 8 
months and 9 days, discounted at a bank at 8 per cent.? 

8. What is the bank discount of a draft of $1350.50, payable 
in 1 year, 4 months, at 5 per cent.? 

Art. 221 • To find the amount for which a note must be 
given at a bank, to obtain a specified sum for any given time. 

Ex. 1. For what amount must a note be given, payable in "90 
days, to obtain $500 from a badik, discounting at 6 per cent. ? 

Ans. $507,872. 

OPERATION. f. f. f. f. We subtract the interest of 

$1.0 $1 for 93 days, at six per cent.. 

Int. of $1 for 93da., .0155 from $1, and divide the given 

Present worth of $1, ^845 '^w^J, *^^ remainder, for the 

$500 ^ .9845 = $507,872 Since $0.9845 requires $1 

principal for the given time, 
(500 vnll require as many dollars principal as $0.9845 is contained 
times in $500 ; and $500 -^ $0.9845 = $507,872. Hence the 



QuBSTiOKS. — What is the rule 7 — Art. 221. Explain the operation for find- 
ing the amount for whioh a note must be given at a bank to obtain a specified 
sum for a given time. 
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Rule. — Divide the given sum by the present worth of $1 for the 
given time and rate per cent, of bank discount, including three days 
of grace, and the quotient will be the answer. 

E3LA.MPLES FOR PRACTICE. 

2. For what sum must I give my note at a bank, payable in 
4 months, at 6 per cent, discount, to obtain $300? 

3. A merchant sold a quantity of lumber, and received a note 
payable in 6 months ; he had his note discounted at a bank^ at 6 
per cent., and received $4572.40. What was the amount of his 
note? 

•4. Af gentleman wishes to take $1000 from the bank; for 
what sum must he give his note, payable in 5 months, at 6 per 
cent, discount? 

5. The avails of a note, discounted at the bank for 8 months, 
8-* 7 J per cent., were $483.56 ; what was the fece of the note? 



§XXVI. INSURANCE. 

Art, 222. Insurance is indemnity obtained, by paying a 
certain sum, against such losses of property or of life as are 
agreed upon. 

The party taking the risk is called the insurer or underwriter ; 
and the party protected, the insured. 

The pdicy is the written obligation, or contract, entered into 
between the parties. 

Fremium is the amount of percentage paid on tie property 
insured for one year, or any specified time. 

As a security against fraud, property is not usually insured 
&r its whole value, nor is the insurer or underwriter bound to 
indemnify the insured for a loss more than is specified in the 
policy. 

QuESTioKS. — What is the rule 7 — Art. 222. What is insurance? What is 
the party called that takes the risk 7 What is the partj called that is pro- 
tected 7 What is thei)olioy7 What is the premium? Is property usually 
insured to its whole value 7 
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Art. 223* To find the premium on anj amount of property 
insured. 

Ex. 1. What is ihe premium on $485 at 2 per cent. ? 



OPBBATIOir. 

$485 X .02 = $9.70. 

Rule. — Find the percentage on the given sum, and the result is the 
premium, (Art. 191.) 

Examples FOR Practice. 

2. What is the premium on $868 at 12 per cent. ? 

3. What is the premium on $1728 at 15 per cent. ? 

4. A house, valued at $3500, is insured at If per cent. ; 
what is the premium ? 

5. A vessel and cargo, valued at $35000, are insured at 3 J per 
cent. ; now, if this vessel should be destroyed, what will be the 
actual loss to the insurance company? 

6. A cotton factory and its machinery, valued at $75000, are 
insured at 2 J per cent. ; what is the yearly premium ? and if it 
should be destroyed, what loss would the insurance company 
sustain ? 



§ XXVII. CUSTOM-HOUSE BUSINESS. 

Art. 224. Duties are sums of money required by govern- 
ment to be paid on imported goods. 

All goods from foreign countries brought into the United 
States are required to be landed at particular places, called ports 
of entry, where are custom-houses, at which the duties or revenue 
is collected. 

Duties are either specific or ad valorem, 
• A specific duty is a certain sum paid on a ton, hundred 
weight, yard, gallon, &c. 

Questions. — Art. 223. What is the rule for finding the premium on any 
amount of property insured? — Art. 224. What are duties? Where are 
duties collected 7 What is a specific duty 7 
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An ad valorem duty is a certain per cent, paid on the actual 
cost of the goods in the country from which they are imported. 

Draft is an allowance for waste made in the weight of goods. 

Tare is an allowance made for the weight of the cask, box, 
&c., containing the commodity. 

Leakage is an allowance for waste made on liquors. 

Gross weight is the weight of the commodity, together with 
the cask, box, bag, &c., containing it. 

Net weight is what remains after all allowances have been 
made. 

By the present tariff, all duties are levied on the ad valor era 
principle. 

It has been decided that no allowances for tare, draft, break- 
age, &c., are applicable to imports subject to ad valorem duties, 
except actual tare, or weight of a cask, or package, and the 
actual drainage, leakage, or damage. 

The collector may cause these to be ascertained, when he has 
any doubts as to what they are. 

Art. 225. To find the ad valorem duty on goods or mer- 
chandise. 

• . 

Ex. 1. At 25 per cent., what is the ad valorem duty on 165 
yards of broadcloth, at $5 per yard? Ans. $206.25.. 

OPERATION. 

16 5X65 = 6 825; $825 x.25 = $206.25, duty. 

Rule. — Find the percentage onilie cost of the goods, and the result 
is the ad valorem duty, (Art. 191.) 

Examples for Practice. 

2. What is the duty on 17281b. of copper sheathing, invoiced 
at $3200, at 20 per cent, ad valorem ? 

3. What is the duty on 22311b. of Eussian iron, at 30 per 
cent, ad valorem ; the cost of the iron bemg 4 cents per lb. ? 

4. What is the duty on 16911b. of lead, at 20 per cent, ad 
valorem ; the value of the lead being 5 cents per pound ? 



Questions What is an ad valorem duty ? What is draft ? Tare ? Gross 

Weight? Net weight? — Art. 225. What is the rule for finding the ad val- 
orem duty ? 
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5. What is the duty on 10 hogsheads of molasses, each hogs- 
head gauging 150 gallons gross, the actual wants being 5 gallons 
to each hogshead, and the cost of the molasses 25 cents per 
gallont duty 20 per cent, ad valorem ? 

6. What are the net weight and duty, at 30 per cent, ad 
valorem, on 13 boxes of sugar, weighing gross 450 pounds each ; 
actual tare 15 per cent., and the cost of the sugar being 8 centb 
per pound ? Ans. lbs., net weight ; $ duty. 

7. What is the duty on an invoice of woollen goods, which 
cost in Liverpool 1376£. sterling, at 30 per cent, ad valorem ; 
the pound sterling being $4.84 ? 

8. What is the duty on an invoice of goods, which cost in 
Paris $2340, at 80 per cent, ad valorem ? 



^ XXVin. ASSESSMENT OF TAXES. 

Art. 226. A tax is a sum of money assessed by government 
for public purposes, on property, and in most states on persons. 

Taxes may be either direct or indirect, A direct tax is one 
imposed on the income or property of an individual ; an indirect 
tax is one imposed on the articles for which the income or prop- 
erty is expended. 

A poU or capitation tax is one without regard to property, on 
the person of each male citizen, liable by law to assessment. A 
person so liable is termed a poU, 

Immovable property, such as lands, houses, &c., is called real 
estate. All other property, such as money, notes, cattle, furni- 
ture, &c., is called personal property. 

The method of assessing taxes is not precisely the same in all 
the states, yet the priilCiple is virtually the same. 

The following is the law regulating taxation in Massachusetts 
(Kevised Statutes, p. 79) : 

Questions. — Art. 226. What is a tax? What is a direct tax ? What an 
indirect tax ? What is real estate 7 What is personal property 7 What is a 
I)oll or capitation tax 7 What is a poll 7 Is the method of assessing taxes 
the same in all the states 7 
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" The assessors shall assess upon the poUs, as nearly as the 
same can be conveniently done, one sixth part of the whole sum 
to be raised ; provided the whole poll tax assessed in any one 
year upon any individual for town and county purposes, except 
highway taxes, shall not exceed one dollar and fifty cents ; and 
the residue of said whole sum to be raised shall be apportioned 
upon property ; " that is, on the real and personal estate of in- 
dividuals which is taxable. 

Art. 227* To assess a town or other tax. 

Ex. 1. The tax to be assessed on a certain town is $2200. 
The real estate of the town is valued at $60000, and the per- 
sonal property at $30000. There are 400 polls, each of which 
is taxed $1.00. What is the tax on $1.00 ? What is A's tax, 
whose real estate is valued at $2000, and his personal property 
at $1200, and who pays for 2 polls? 

OPBRATIOir. 

$1.00 X ^00 = $400, amount assessed on the polls. 

$2200 — $400 = $1800, am't to be assessed on the property. 

$60000 + $30000 = $90000, amount of taxable property. 

$1800 -f- $90000 = $0.02, tax on $1.00. 

$2000 X -02 =5 $40, A's tax on real estate. 

$1200 X '02 = $24, A's tax on personal property. 

$1.00 X 2 = $2, A's tax on 2 polls. 

$40 + $24 + $2 = $66, amount of A*s tax. 

Hence, in assessing taxes, it is necessary to have an inventory of 
the taxable property, and, if a levy on the polls is to be included, 
there should be also a complete list of taxable polls. Having these, 
we then 

Multiply the number of taxable polls hy the tax on each poll, and sub- 
tract the product from the whole sum to be raised, which gives the sum 
to be reused on the property. 

The sum to be raised on property divided by the whole taxable prop^ 
erty, will give the sum to be paid on each dollar of property taxed. 

Each man's taxable property multiplied by the sum to be paid on $1, 
with his poll tax added to the product ^ will give the amount of Ms tax. 

Examples for Practice. 

2. The town of L. is taxed $3600. The real estate of the 
town is valued at $560,000, and the personal property at 
$152,500. There are 600 polls, each of which is taxed $1.25. 
What is the per cent, or tax on $1.00 ? and what is B's tax, 

Questions. — What is the law regulating taxation in Massachusetts? — 
Art. 227. What is the rule for assessing taxes ? 
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whose real estate is valued at $4100, and his personal property 
at $1800, he paying for four polls? 

3. What is the tax of a nonresident, having property in the 
same town, worth $15800 ? 

4. What is D's tax, who pays for 3 polls, and whose real 
estate is valued at $40000, and his personal property at $23600 ? 



Aet. 228. The operation of assessing taxes may be facilitated 
by the use of a table, which can be ea'sily made after having 
found the tax on 



Ex. 1. A tax of $3900 is to be assessed on the town of P. 
The real estate is valued at $840000, and the personal property 
at $210000 ; and there are 600 polls, each of which is taxed 
$1.50. What is the assessment on $1 ? 

Having found the tax on $1 to be $.003, before proceeding to 
make the assessment on the inhabitants of the town, we find the 
tax on $2, $3, &c., and arrange the numbers as in the following 

TABLE. 



$1 gives $.003 


$20, 


gives $.06 


$300 gites $ .90 


2 ' 


* .006 


30 


" .09 


400 * 


* 1.20 


3 ' 


=« .009 


40 


" .12 


500 * 


* 1.50 


4 ' 


''' .012 


50 


" .15 


600 * 


* 1.80 


5 ' 


=* .015 


60 


" .18 


700 * 


* 2.10 


6 ' 


'« .018 


70 


« .21 


800 * 


* 2.40 


7 


'* .021 


80 


" .24 


900 * 


^ 2.70 


8 


» .024 


90 


" .27 


1000 * 


* 3.00 


9 


" .027 


100 


" .30 


2000 ^ 


' 6.00 


10 


" .030 


200 


« .60 


3000 * 


* 9.00 



2. What is E's tax, by the above table, whose property, real 
and personal, is valued at $1860, and who pays 3 polls? 

Ans. $10.08. 

OPBRATTON. 

Tax on $ 1 is $ 3.0 We find the tax on $1000 

It u 8 0" 2.4 ^^ *he table, and then on 

g Q t< ^ g ^800, and then on 

3 polls « 4.5 



(( 



« 



i( 



(( 



Valuation, $1 8 6 $ 1 0.0 8, Tax, 



and to these sums add the 
tax on the 3 polls for the 
answer. 



Questions. — Art. 228. How maj the operation of assessing taxes be facil- 
itated 7 How is thO" above table formed 7 

20 
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3. Wbat IS Ps tax, whose real estate is Talned at $6535, ana 
bis personal property at $3175, and who pays for 6 polls? 

4. What is 3Irs. G's tax, who has property to the amount of 
$7980 ? 

5. If H pays for 2 polls, and has property to the amount of 
$4790, what is his tax ? 

6. M's real estate is valued at $9280, and his personal prop- 
erty at $3600 ; what is his tax, if he pays for 4 polls ? 



* XXIX. EQUATION OF PAY3IENTS. 

Art. 229» Equation of Payments is the process of finding 
the average or mean time when the payment of several smns, due 
at different times, may all be made at one time, without loss 
either to the debtor or creditor. 

Art. 230* To find the average or mean time of payment, 
when the several sums have the same date. 

Ex. 1. John Jones owes Samuel Gray $100 ; $20 of which 
is to be paid in 2 months, $40 in 6 months, $30 in 8 months, 
and $10 in 12 months ; what is the average time for the payment 
of the whole sum ? Ans. 6mo. 12da. 

opBRATios. It is evident that the interest 

$ 2 X 2 = 4 of $20 for two months is the 

$40X 6 = 240 same as the interest of $1 for 

$30X 8 = 240 40 months ; and of $40 for 6 

$10x12 = 120 iJao-> *be same as of $1 for 240 

. ' mo. ; and of $30 for 8 mo., the 

$100 100)640(6 mo. same as of $1 for 240 mo.; and 

6 of $10 for 12 mo., the same as 

— -r of $1 for 120 mo. Hence, the 

^ interest of all the sums to the 

3 times of their payment, is the 

1 A A V 1 ft A A / 1 o J ^"^^ ^ *^® interest of $1 for 40 
100)1200(12 da. -1-2404-240 + 120 =640 mo. 
1200 I^fow, if $1 require 640 mo 

to gain a certain sum, $20 -f> 

QuuBTiowB. — Art. 229. What is equation of payment?? — Art 230. Why 
in the oxamplo, do wo multiply the $20 by 2 ? 
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$40 + $30 -+- $10 = $100 will require only rijy of this time ; and 
640 mo. -f- 100 = 6 mo. 12 da., the average or mean time for the 
payment of the whole. Hence the following 

HuLE. — Multiply each payment hy its own time of credit, and divide 
the sum of the products by the sum of the payments. 

NoTB 1. — This is the rule usually sCdopted by merchants, hut it is not 
perfectly correct ; for if I owe a man $200, $100 of which I was to pay 
dowut and the other $100 in two years, the equated time for the payment 
of both sums would be one year. It is evident that, for deferring the 
payment of the first $100 for 1 year, I ought to pay the amount of $100 
for that time, which is $106 ; but for the other $100, which I pay a year 
before it is due, I ought to pay the present worth of $100, which is 

$94.33^; whereas, by equation of payments, I only pay $200. 

Note 2. — When a payment is to be made down it has no product, but 
it must be added with the other payments in finding the average time. 

Examples for Practice. 

2. John Smith owes a merchant^ in Boston $1000, $250 of 
which is to be paid in 4 months, $350 in 8 months, and the re- 
mainder in 12 months ; what is the average time for the pay- 
ment of the whole sum ? 

3. A gentleman purchased a house and lot for $1560, J of 
which is to be paid in 3 months, -J^ in 6 months, ^ in 8 months, 
and the remainder in 10 months ; what is the average time of 
payment ? 

4. Samuel Church sold a farm for $4000; $1000 of which is 
to be paid down, $1000 in one year, and the remainder in 2 
years ; but he afterwards agreed to take a note for the whole 
amount ; for what time must the note be given ? 

5. A wholesale merchant in Boston sold a bill of merchandise 
to the amount of $5000 to a retail merchant of Exeter, N. H. ; 
he is to pay J of the money down, ^ of the remainder in 6 months, 
f of what then remains in 9 mon^, and the rest at the end of 
file year. If he wishes to pay the whole at once, what will be 
the average time of payment ? 

Art. 231. To find the average or mean time of payment, 
when the several sums have different dates. 

Ex. 1. Purchased of James Brown, at sundry times, and on 

Qttestions. — What is the rule for equation of payments ? Is the rule per- 
fectly correct ? Explain why it is not. When a payment is to be made down, 
what is to be done with it ? 
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Tftriotu terms of credit, as by the statement amiexed. When is 
the medium time of payment ? 

Jan. 1, a bill amounting to $360, on 3 months' credit. 
Jan. 15, do. " do. 186, on 4 months' credit. 

March 1, do. do. 450, on 4 months' credit. 

May 15, do. do. 300, on 3 months' credit. 

June • 20, do. do. 500, on 5 months' credit. 

Ans. July 25, or in 115 da. 

OPKIUTIOSr. 

Due April 1, $ 8 6 

May 15,ei86x 44= 8184 
July 1, $450x 91= 40950 
Aug. 15, $300x136= 40800 
Nov. 20, $500x233 = 116500 



1796 )206434(11 4|f| days. 

1796 

2688 
1796 



8874 
7184 

1690 



"Wo first find the time when each of the bills will become due 
Then, sinoo it will shorten the operation and bring the same result, 
we take the first time when any bill becomes due, instead of its date, for 
the period from which to compute the average time. . Now, since 
April 1 is the period from which the average time is computed, no 
time will be reckoned on the first bill, but the time for the payment 
of the second bill extends 44 days beyond April 1, and we multiply 
it by 44. (Art. 230.) Proceeding in the same manner with the re- 
maining bills, wo find tho average time of payment to be 115 days 
noivrly, from April 1, or on the 2oth of July. Hence, in like cases. 

Find the time when each of the stuns becomes due. Multiply each 
sum by the number of days intervening between the date of its becoming 
due and the earliest date on which any sum becomes due. Then pro-- 
ceed as in the tni/o (Art. 230) , and the quotient will be the average time 
required y in days^Jrom the earliest payment, 

NOTR.— In tlie work, if there be a ft^aotion of a day less than J, it may 
be ix^tod i but if more than J, it may be reckoned as 1 day. ' 

QuKSTiOKS* — Art. 231. What is the rulo for finding the average time, wiien 
there are ditlerent dates ? By what other method can yoa obtain nearly the 
•aue result T 
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Examples for Pbactice. 

2. I have purchased several parcels of goods, at sundry times, 
and on various terms of credit, as by the following statement. 
What is the average time for the payment of the whole ? 

Jan. 1, 1856, a bill amounting to $175.80, on 4 months' cr. 

" 16, « do. do. 96.46, on 90 days' 

Feb. 11, " do. do. 78.39, on 3 months' " 

" 23, « do. do. 49.63, on 60 days' 

Mar. 19, " do. do. 114.92, on 6 months' " 

3. Sold S. Dana several parcels of goods, at sundry times, and 
on various terms of credit, as by the following statement : 

Jan. 7, 1854, a bill amounting to $375.60, on 4 months' cr. 

687.25, on 4 months' * 
568.60, on 6 months' * 
300.00, on 6 months' * 
675.75, on 9 months' ' 
100.00, on 3 months' * 

What is the average time for the payment of all the bills ? 

4. The following is my account against G-. M. Holbrook, and 
I wish to ascertain the average time of payment. , 

Jan. 1, 1857, 97 yards of broadcloth, at $4.50, on 3 mos.' cr. 



April 18, 


« 


do. 


do. 


June ' 7, 


(( 


do. 


do. 


Sept 25, 


i( 


do. 


do. 


Nov 5, 


(( 


do. 


do. 


Dec. 1, 


u 


do. 


do. 



Feb. 10, 


<( 


7 bales of cotton cloth. 


'* 18.50, on 60 days' " 


May 1, 


•c 


9 tons of iron, 


» 45.00, on 4 mos.* " 


June 15, 


(( 


11 hhds. of molasses, 


''• 12.00, on 30 days' « 


July 5, 


(( 


8 doz. shovels. 


" 9.00, on 2 mos.' " 


Sept. 25, 


(( 


14cwt. of sugar, * 


* 6.50, on 1 mo.'s " 


Dec. 1, 


(( 


8 chests of tea, < 


'* 15.00, on 90 days' " 



5. The following is an account of my bills against J. Crowell : 

Jan. 1, 1854, a bill amounting to $300, on 6 months' credit. 

500, on 5 months' 
200, on 6 months' 
800, on 8 months' 
400, on 9 months' 
900, on 7 months' 
100, on 3 months' 

What is the average time of payment on the above bills ? 

20=^ 



June 1, 


(( 


do. 


do. 


Sept. 1, 


<( 


do. 


do. 


Feb. 1, 


1855, 


do. 


do. 


July 1, 


1856, 


do. 


do. 


Dec. 1, 


{( 


do. 


do. 


May 1, 


1857, 


do. 


do. 
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Art. 232. To find the average or mean time of paying the 
balance of a debt, when partial payments have been made before 
ihe debt is due. 

Ex. 1. I have purchased goods to the amount of $800, on a 
credit of 6 months. At the end of 2 months I pay $100, and at 
the end of another month I pay $200 more. How long, in 
equity, after the expiration of the 6 months, ought the balance 
to remain unpaid ? Ajds. 2 months. 

OPERATION. The interest on the 

$100X4= 400 $100 for 4 months is 

$200x3= 600 equal to the interest of 

_ ^ . K Av Av $1 f^^ 400 months ; and 

3 5 )rOOO the interest of the $200 

$ 8 _ « 3 =^$ 5 0. 2 mo. |{ L"ftont£T*afd 

thus the interest on both 
partial payments, at the expiration of the 6 months, is equal to the 
mterest of $1 for 400 + 600, or 1000 months. To equal this credit 
of interest, the balance of the debt, which we find to be $500, should 

remain unpaid, after the 6 months, -^ijy of 1000 months, or i 
months. 

KuLE. — Multiply each payment by the time, in months or days, it 
was made before it became due, and divide the sum, of the products by 
the balance remaining unpaid. The quotient will be the average time 
required. 

Examples fob Practice. 

2. Sold, March 11, 1855, James Stone goods to the amount 
of $1850, on a credit of 4 months. I received from him, April 
7, $400 ; May 15, $270 ; and June 20, $350. When in equity 
should I receive the balance ? 

3. Bought, June 12, 1855, of William Jones, goods to the 
amount of $1200, on a credit of 8 months. I paid him, Septem- 
ber 1, $400; November 1, $200; and December 1, $100. 
When in equity can he require the balance of me ? 

4. I sold, September 25, 1855, John Eckles 144 barrels of 
flour, at $12 per barrel, and 370 bushels of wheat, at $3 per 
bushel, on 6 months' credit. I received of him, September 25, 
$1000 ; November 1, $800 ; and December 21, $600. When 
ought I to be paid the remainder? 

Question. — Art. 232. What is the rule for finding the average time of 
paying the balance of a debt, vhen partial payments haye been made 7 
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5. Wilson Seymour bought March 20, 1855, of a merchant in 
Troy, merchandise to the amount of $2000, on 6 months' credit. 
He pays down $500 ; May 10, $350, and June 7, $400. When 
ought he to pay the balance ? 

Art. 233* To equate an account containing items of both 
debit and credit. 

Ex. 1. At what time did the balance of the following account 
become due, allowing that each item drew interest from its date ? 

Dr, Martin Jordan in account with Davtd Hill ^ Co, Cr. 



1856. 








1866. 








Jan. 22, 


To merchandise. 


$89 


00 


Jan. 4, 


By merchandise, 


$77 


00 


" 24, 




76 


00 


Apr. 16, 


(C C( 


40 


00 


Feb. 20, 




26 


00 


May 14, 


<( (C 


143 


00 


« 23, 




210 


00 










April 4, 




189 


00 










May 21, 


<( <c 


30 


00 











Debits. 



OPERATION. 



Ans. February 9, 1856. 
Credits. 



Jan. 22, $89 
" ?4, 76 X 

Feb. 20, 25 X 
" 23, 210 X 

April 4, 189 X 



2 = 152 
29 =3 725 
32=3 6720 
73 = 13797 



Jan. 4, $77 

April 16, 40X103=^ 4120 
May 14, 143X131 = 18733 



May 21, 30 X ^20 = 3600 



260 



619 



days. 
)24994(40ff| 
2476 



days. 
)22853(87f^ 
2080 



234 



2053 
1820 

233 



Average date of purchase, 40 days 
from Jan. 22, or on March 2. 

Difference between March 2 
and April 1 = 30 days. 



$619 — $260 = $359, or balance, 



Average of credits, 88 days from 
Jan. 4, or on April 1. 

260 
30 



359) 7800 (2lff^ days. 
718 



22 days back from March 2 = February 9. 



620 
359 

261 



Question. — Art. 233. How do you equate an account having items of 
debit and credit ? 
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On equating each side of the account (Art. 230) , we find the debits, 
$619, became due 40 days from January 22, or on March 2 ; and 
the credits, $260, became due 88 days from January 4, or on April 1. 

If the account had been settled on March 2, it is evident the 
credits, $260, would have been paid 30 days, or the time from 
March 2 to April 1, before having become due. This would have 
been a loss of the use or interest of that sum to the credit side of the 
account, and a corresponding gain to the debit side. Now, as the 
settlement is required to be one of equity, we find how long it will 
take the balance of the account, $359, to gain the same interest that 
$260 would gain in the 30 days. If it takes $260 to gain a certain 
interest in 30 days. It would take $1 to gain the same interest 260 
times 30 days, or 7800 days ; and $359 to gain the same amount of 

interest -yj^ of 7800 days, or 22 days nearly. Hence, the balance 
became due 22 days back of March 2, or on February 9, which is the 
answer sought. 

In this example, the time was counted back from the average date 
of the larger amount, since it became due first ; but when that 
amount becomes due last, the time is counted forward from its 
average time. 

Rule. — Find the average time of each side becoming due. 
Multiply the amount of the smaller side by the number of days 

between the two average dates, and divide the product by the balance of 

the account. 

The quotient will be the time of the balance becoming due y denied 

from the average date of the larger side, back when the amount of thai 

side is due first, biU forward w?ien it is due last. 

Note. — Having the average time of a balance becoming due, its cash 
VALUE can be ascertamed when the balance is due before the time of set- 
tling the account^ by adding to it the interest up to the time of settlement , 
and when due after that time, by finding the present worth (Art. 213), 
from the tiine of settlement to the time of the balance becoming due. 

Examples fob Peacticb. 

2. In settling the following account, when did the balance 
become due, the merchandise items being on 6 months credit? 

Dr, Hiram Lends in occoutU with Joseph Warren, Cr, 



1854. 
Feb. 16, 
April 8, 
May 17, 
July 13, 



To merchandise, 



(C 






$375 
432 
320 
158 



80 
18 
15 
12 



1854. 
Mar. 20, 
June 17, 
July 4, 
Sept. 25, 



By cash, 
" merchandise, 
" cash, 
" merchandise, 



$300 
371 
200 
85 



00 
50 
00 
20 



Questions. — What is the rale ? How can the cash value of the balance of 
an account be ft)und ? 
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3. EdwardWoton owes Daniel Stetson, 1855, May 1, for 
merchandise, $500 ; May 15, for timber, $400 ; June 14, for a 
horse, $300; July 24, for bill of labor, $100. Stetson owes 
Doton, 1855, March 7, for a pleasure-boat, $400 ; April 2, for 
merchandise, $200 ; May 6, for merchandise, $300 ; June 13, 
for a carriage, $120. Allowing all the items to be on 6 months' 
credit, when will the balance of account become due ? 



§ XXX. RATIO. 



Art. 23 It Batio is the relation, in respect to magnitude or 
value, which one quantity or number has to another of the same 
kind, or the quotient arising from the division of one number by 
another. Thus, the ratio of 6 to 3 is 2. 

Of the two numbers necessary to form a ratio, the first is 
called the mUecedent, and the last the amseguent. Thus, in the 
example given, 6 is the antecedent, and 3 the consequent* 

When there is but one antecedent and one consequent, the 
ratio is called a simple ratio. The antecedent and consequent 
are also called the terms of the ratio. 

Ab». 235* A ratio may be expressed in -two ways. The 
ratio of 6 to 3 may be expressed by two dots between the terms, 
thus, 6:3; or in the form of a fraction, by making the antece- 
dent the numerator and the consequent the denominator, thus, f . 

The terms of a ratio must be of the same kind, or such as may 
be reduced to the same denomination, in order that they may 
have a ratio to each other. Thus, shillings have a ratio to shil- 
lings, and shillings to pounds, &c. ; but shillings have not a ratio 
to gallons, nor pounds to days, because they are not commen- 
surable. 

Art. 236« A ratio may be either direct or inverse, A direct 
ratio is when the antecedent is divided by the consequent ; an 
inverse ratio is when the consequent is divided by the antecedent. 
Thus, the direct ratio of 6 to 3 is f, and the inverse ratio of 6 
to 3 is |, or J. 

The direct ratio of one quantity or number to another is 
found by dividing the number whose ratio is required, which is 

Questions. — Art. 234. What is ratio 7 How many numbers are nec6»> 
sary to form a ratio 7 What are the antecedent and consequent called 7 ^— 
Art. 235. What two ways are there of expressing a ratio 7 — Art. 236. What 
is a direct ratio 7 What an inverse ratio 7 
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the antecedent, by the miiriber loith which it is cofHpared, which 
is the consequent. The inverse ratio is fcnind by reversing this 
process. 

Examples for Practice. 

1. What is the direct ratio of 9 to 3 ? Ans. " Of 18 to 6 ? 
Ofl6to4? Of24tol2? Of20to5? Ofl5to3? 

2. What is the direct ratio of 7 to 21 ? Ans. Of 4 to 
28? Of 6 to 30? Of9toll? Of 9 to 99? Of30to90? 

3. What is the direct ratio of 60 to 12 ? Of 132 to 11 ? 
Of 40 to 120? Of 32 to 96? Of 200 to 50? Of 144 to 
1728 ? Of 360 to 60 ? 

4. What is the inverse ratio of 10 to 5 ?. Ans. ' Of 27 to 
81 ? Of 16 to 48? Of 72 to 9? Of 11 to 88? 

5. What is the direct ratio of 2£.* 5s. to 9s. ? Ans. Of 
9in. to 1ft. 6in. ? 

Art. 237 • A compound ratio consists of two or more simple 
ratios, whose corresponding terms are to be multiplied together. 
Thus, 

The simple ratio of 8 : 4 is 2 

And " " of 1 2 : 3 is 4 



The compound ratio of 8xl2:4x3is2x4 
Or " "of 9 6:12 is8 

When a compound ratio is composed of two equal ratios, it is 
called a duplicate ratio ; when of three, it is caUed a tripLicaZe 
ratio, &c. 

The simple ratio of 4 : 2 is 2 

" " "of 6:3 is 2 

" " "of 8:4 is 2 



The ^n^zca^e ratio of 4 X 6x8:2x3x4isX2x2x2 
Or " "of 19 2:24 is 8 

If the terms of a ratio are both mzdtiplied or divided by 
the same number, the ratio is Twt altered. Thus, the ratio of 
8 : 2 is 4 ; the ratio 8 X 2 : 2 X 2 is 4 ; and the ratio of 8 -^ 
2 : 2 -^ 2 is 4. 

.QxTESTiONS. — Art. 237. What is a compound ratio ? What a duplicate 
ratio ? What a triplicate ratio ? What is the effect of multiplying or dividing 
the terms of a ratio ? 
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§ XXXI. PROPORTION. 

Art. 238, Proportion is an equality of ratios. Thus the 
ratios 9 : 3 and 12 : 4 are equal, and when united form a pro- 
portion. ^ 

Proportion is usually expressed by four dots between the two 
ratios ; thus, the proportion in the preceding example is written 
9 : 3 : : 12 : 4, and is read, 9 is to 3 as 12 to 4. 

The numboKT which form a proportion are called proportion- 
als. The first and third are called antecedeTits, the second and 
fourth are called consequents ; also, ihe\first and last are called 
extremes J and the remaining two the means. 

Art. 239t Any four numbers are said to be proportional to 
each other when the first contains the second as many times as 
the third contains the fourth ; or when the second contains the 
first as many times as the fourth contains the third. Thus, 9 has 
the same ratio to 3 that 12 has to 4, because 9 contains 3 as 
many times as 12 contains 4. 

Art. 240« If the antecedents or cofisequents of a 'proportion, 
or both, are divided by the same number , they are still propor^ 
tionals. Thus, dividing the antecedents of the proportion 4 : 

8 : : 10 : 20 by 2, we^ have> 2 : 8 : : 5 : 20. ; dividing the conse- 
quents by 2, we have 4 : 4 : : 10 : 10 ; and dividing both the 
consequents and antecedents by 2, we have 2 : 4 : : 5 : 10 ; each 
of which is a proportion, since if we divide the second term of 
each by the first, and the fourth by the third, the two quotients 
will be equal. The effect is the same when the terms are multi" 
plied by flie same number. 

Art. 211 • The product of the extremes of a proportion is equal 
to the product of the means. Thus, the proportion 14 : 7 : : 18 : 

9 may be expressed fractionally, 4j^ == J^^. Now, if we reduce 
these fractions to a common denominator, we have -^- = -3^ ; 
but in this operation we multiplied together the two extremes of 
the proportion, 14 and 9, and the two means, 18 and 7 ; thus, 14 
X9 = 18x7. 

Questions. — Art. 238. What is proportion ? How is proportion expressed ? 
What are the numhers called that form a proportion 7 Which are the ex- 
tremes? Which the means? — Art. 239. When are numhers said to he in 
proportion to each other? — Art. 240. What is the effect of dividing the ante- 
cedents or consequents of a proportion 7 Of multiplying them 7 — Art. 241. 
How does the product of the extremes compare with that of the means? 
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Art. 242. If the extremes and one of the means are given, 
the other mean may he found by dividing the product of the eX" 
tremes by the given mean. Thus, if the extremes are 3 and 24, 
and the given mean 6, the other mean is 12 ; because 24 X 3 
•=72; and 72 -T- 6 = 12. 

Art. 243. If the mean^ and on£ of the extremes are given, 
the other extreme may b^ found by dividing the product of the 
Tneans by the given extreme. Thus, if the means are 8 and 16, 
and the given extreme 4, the other extreme is 32 ; because 16 X 
8 = 128; and 128^4 = 32. 

SIMPLE PROPORTION. 

Art. 244. Simple Proportion is an expression of the equal- 
ity between two simple ratios. 

Note. — Simple Proportion is sometimes called the Rule of Three. 

Art. 245. Method of stating and solving questions in Simple 
Proportion. 

Ex. 1. If 71b. of sugar cost 56 cents, what will 361b. cost ? 

^ Ans. $2.88. 

Since 71b. have the same ratio to 
361b. as 56 cents, the cost of thf 
former, have to the cost of the lat- 
ter, we have the first three terms 
o q fi of a proportion given, namely, one 

1 « Q of the extremes and the two means. 

I ^ Q Now, to ascertain which of these 

7)2 0.1 6 terms are the means, and which the 

^^ ^ Q extreme, we arrange them in the 

f^-° ^ Extreme, ^^^^j, ^f ^ proportion, or state the 
question, by making 56 cents the third term, because it is of the same 
kind, and has the same proportion to the required answer, or fourth 
term, as the first has to the second. From the nature of the ques- 
tion, since the answer will be more than 66 cents, or the third term, 
the second term must be greater than the first ; we make 361b. the 
second term, and 71b. the first, and then proceed as in Art. 246. 

QiTESTioNS. — Art. 242. If the extremes and one of the means are given, 
how can the other mean be found 7 — Art. 243. When the means and one of 
the extremes are given, how can the other extreme be fonnd? — Art. 244. 
What is simple proportion ? How many terms are given in questions in 
simple proportion ? 





OPBBATION. 


Extreme. 


Mean. Mean. 


71b.; 


: 3 6 lb. : : 5 6 cts. 


1 


36 
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By Analysis. — If 71b. cost 56 cents, 1 pound will cost f of 56 
cents, which is 8 cents. Then, if lib. cost 8 cents, 361b. will cost 
36 times as much ; that is, 36 times 8 cents, which are $2.88, Ans. 
as before. 

Ex. 2. If 76 barrels of flour cost $456, what will 12 barrels 
cost? 

opKRATioir. y^Q gtate this question by making 

bar. bar. $. $456 the third term, because it is of 

7 6 : 1 2 : : 4 5 6 the same kind of the required answer. 

1 2 Then, since the answer must be less 

T fi \ R A 7 Q / ft^T o *^^^ $456, because 12 barrels will 

^ ^ 9 cost less than 76 barrels, we make 12 

^ *^ ^ ^ barrels, the smaller of the other two 

15 2 terms, the second term, and 76 bar- 

15 2 rels the first term, and proceed as 

— ■ before. 

By Analysis. — If 76 barrels cost $456, 1 barrel will cost yV ^^ 
$456, which is $6. Then, if 1 barrel cost $6, 12 barrels will cost 
12 times as much ; that is, $72, Ans. as before. 

Ex. 3. If 3 men can dig a well in 20 days, how long will it 
take 12 men ? Ans. 5 days. 

OPERATION. Since the required answer is- days, we 

men. men. days. jna^g 20 days the third term. And as 12 

1 2 : 3 : : 20 men will dig the well in less time than 3 

3 men, the answer must be less than 20 days. 

-[o\ filj Therefore we make 3 men the second term, 

^ ^ and 12 men the first, and proceed as in the 

5 days, other examples. "^ 

By Analysis. — If 3 men dig the well in 20 days, it will take one 
man 3 times us long, that is, 60 days. Again, we say. If one man 

dig the well in 60 days, 12 men would dig it in iV ef 60 days, that 
is, 5 days, Ans. as before. 

From the preceding examples we deduce the following 

Rule. — Write the given niJtmber that is of the same kind as the re- 
quired fourth term, or answer, for the third term of the proportion. 

Of the other two numbers, write the larger for the second term, and 
the less for the first, when the answer should exceed the third term; but 
write the less for the second term, and the larger for the first, when 
the answer should be less than the third term. 

Multiply the second and third terms together, and divide their prod- 
uct by the first, 

QxjESTioNS. — What is meant by stating the question ? Which of the terms 
given in the example do you make the third ? Why ? Which the second ? 
Why? Which the first? Why ? After the question is stated, how do you 
obtain the answer ? 

21 
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NoTK 1. — When the first and second tenns consist of different denomi- 
nations, they must be reduced to the same denomination ; and when the 
third term is a compound number, it must be reduced to the lowest denom- 
ination mentioned in it. The answer will be the same denomination as the 
third term. 

Note 2. — To shorten the operations, factors common to the dividend 
and divisor may be cancelled. 

Note 8. — The pupil should perform these questions by analysis as well 
as by proportion, and introduce cancellation when it will abbreviate the 
operation. 

Ex. 4. If 16 bushels of wheat are worth $24, what are 9$ 
bushels worth? Ans. $144. 

opxBATzoN BT oAHCiuuATxov. Wo first stats the question as di- 

ba. bo. $. rected in the rule, and then write the 

16 • 9 ft • • 2 4 second and third terms above a hori- 

^ * V ' zontal line, with the sign of multi- 

^ ^ plication between them, for a divi- 

" P X 2 4 dend, and the first term below the 

=$144 line for a divisor, and cancel the 

70 common factors.^ 

By this method of analysis we first 

place the $24, which is of the same 

BY AHALTSH i^D oANCBLLATioK. ^^^ Qf ^^6 rcquircd answcr, above 

6 a line for a dividend ; and then say, 

$24X00 Since $24 is the price of 16 bushels, 

= $144 1 bushel will cost xV of $24, and ex- 

1 press the division by placing the 16 

below the line for a oivisor. JSfow, 
since we have an expression for the 
price of 1 boshel, we next express the multiplication of it by 96 
bushels, the price of which is required, and then cancel as before. 

Examples fob Practice. 

5. What cost 9 gallons of molasses, if 63 gallons cost $14.49 ? 

6. What cost 97 acres of land, if 19 acres can be obtained for 
$337.25 ? 

7. If a man travel 319 miles in 11 days, how far will he travel 
in 47 days? 

8. When $120 are paid for 15 barrels of mackerel, what 
will be the cost of 79 barrels? 

Questions. — What is the roje for simple proportion? How should the 
pupil perform the questions ? How do you state the question and arrange the 
terms for cancellation 7 What do you cancel ? How do you arrange the terms 
for cancellation by analysis 7 
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9. If 9 horses eat a load of hay in 12 days, how many horses 
would it require to eat the hay in 3 days ? 

10. When $5.88 are paid for 7 gallons of oil, what cost 27 
gallons ? 

11. When $10.80 are paid for 91b. of tea, what cost 1471b 

12. What cost 27 tons of coal, when 9 tons^ can be purchased 
for $85.95? / 

13. If 15 tons of lead cost $105, what cost 765 tons? 

14. If 16hhd. of molasses cost $320, what cost 176hhd. ? 

15. If 15cwt. 3qr. 171b. of sugar cost $124.67, what cost 
76cwt. 2qr. 191b. ? 

16. If the cars on the Boston and Portland Bailroad go one 
mile in 2 minutes and 8 seconds, how long will they be in pass- 
ing from Haverhill to Boston, the distance being 32 miles? 

17. If a man travels 3m. 7ftir. 18rd. in one hour, how far 
will he travel in 9h. 45min. 19sec. ? 

18. A fox is 96 rods before a greyhound, and while the &x 
is running 15 rods the greyhound will run 21 rods ; how far will 
the dog run before he can catch the fox ? 

19. If 5 men can reap a field in 12 hours, how long would it 
take them if 4 men were added to their number 7 

20. Ten men engage to build a house in 63 days, but 3 of 
their number being taken sick, how long will it take the rest to 
complete the house? 

21. If a 4 cent loaf weighs 5oz. when flour is $5 per barrel, 
what should it weigh when flour is $7.50 per barrel? 

22. If 7 men can mow a field in 10 days when the days are 
14 hotirs*long, how long would it take the same men to mow 
the field when the days are 13 hours long? 

23. If 291b. of butter will purchase 401b. of cheese, how 
many pounds of butter will buy 791b. of cheese ? 

24. If J of a yard cost f of a dollar, what will 'Ji of a yard 
cost ? 

?:4'- •*; *XiiXt = ff*=«0.76^,Ans. 
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25. If 4 J yards of cloth cost $2 J, what will 19^ yards cost? 

yd. yd. $. $ 30 23 

4J:19^: :2J; ^x-y X-^=^ = $.11.50, Ans. 

26. If for 4^7^ yards of velvet there be received 11|^ yards 
of calico, how many yards of velvet will be sufficient to purchase 
100 yards of calico? 

27. A certain piece of labor was to have been performed by 
144 men in 36 days, but a number of them having been sent 
away, the work was performed in 48 days ; required the number 
of men discharged. 

28. James can mow a certain field in 6 days, John can mow 
it in 8 days; how long will it take John and James both, to 
mow it? 

29. A. Atwood can hoe a certain field in 10 days, but with 
the assistance of his son Jerry he can hoe it in 7 days, and he 
and his son Jacob can hoe it in 6 days ; how long wotLld it take 
Jerry and Jacob to hoe it together ? 

30. Bought a horse for $75 ; for what must I sell him to gain 
10 per cent. ? .. 

« 

' ^^. Bought 40 yards of cloth at $5.00 per yard ; for what 
must I sell the whole amount to gain 15 per cent. ? 

32. My chaise cost $175.00, but, having been injured, I am 
willing to sell it at a loss of 30 per cent.; what should It«- 
oeive ? 

33. Bought a cargo of flour on speculation at $5.00 per bar- 
rel, and sold it at $6.00 per barrel ; what did I gain per cent. ? 

34. Bought a hogshead of molasses for $15.00, but, it not 
proving so good as I expected, I sell it for $12 ; what do I lose 
percent.? 

35. Bought a hogshead of molasses for $27.50, at 25 cents 
per gallon ; how much did it contain ? 

36. A certain farm was sold for $1728, it being $15.75 per 
acre ; what was the quantity of land ? 

37. A certain cistern has 3 cocks ; the first will empty it in 2 
hours, the second in 3 hours, and the third in 4 hours ; in what 
time would they all empty the cistern together ? 
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COMPOUND PROPORnON. 

Art. 216. Compound Pboportion is an expression of the 
equality between a compound and a simple ratio. 

It is employed in performing such questions as require two 
or more operations in Simple Proportion. 

Akt. 247. Method of stating and solving questions in Com- 
pound Proportion, sometimes called the Double Rule of Three. 

Ex. 1. If $100 will gain $8 in 12 months, what will $600 
gain in 10 months ? Ans. $40. 

• OPERATION. In stating 

iToQ • A fiTo ) Mean. this question, 

?i-?^">:-S8 we make $8, 

1 2 mo. : 1 mo. J • thegain,which 

6 00 X it) X 8 4 80 00 ^ the same 

, .r^ — = = $ 4 0, isxtwine. name of the 

.100X12 1200 required an- 

swer, the third 
term. Then, taking ^00 and $6Q0, two of the remaining terms 
of the same kind, we Inquire if the answer, depending on these aloM!, 
must be greater or less than the third term ; and since it muOTM 
greater, l^cause $600 will gain more than $100 in the same time, 
we make $600 the second term, and $100 the first. Again, we take 
the two remaining terms, and make 10 mo. the second term, and 12 
mo. 'the first, since the same sum would gain less in 10 mo. than in 
12 mo. We then find the continued j^roducts of the second and 
third terms, and divide it by the contmued product of the first 
terms, for the answer. Hence the following 

Rule. — Make that number which is of the same hind as the answer 
required the third term of a proportion. Of the remaining numbers, 
take any two y that are of the same kind, and consider whether an answer, 
depending upon these alone y would be greater or less than the third term^ 
andplace them as directed in Simple Proportion. 

Then take any other two, and consider whether an answer, depending 
only upon them, would be greater or less than the third term, and ar^ 
range them accordingly; and so on until all are used. 



Questions. — Art. 246. What is compotmd proportion? For what is it 
employed? — Art. 247. By what other name is it sometimes called? In 
stating the question, which of the numbers do yon make the third term T 
Why? What do yon do with the remaining terms? How do yon know, 
which of the two to take for the second term? Which for the first 7 After 
kll the terms hare been arranged, how do you find the answer ? What is the 
rule for compound proportion ? 

21* 
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Multiply the product of the second terms by the third, and divide 
the result by the product of the first terms. The quotient will be the 
fourth term, or answer. 

Note. — The following questions should be performed not only by the 
rule, but by an analysis and cancellation.- 

Ex. 2. If $100 will gain $6 in 12 months, what will $800 
gain in 8 montlis ? 

OPBBATTOK BT OANCELLATION. 

«100:$800) . .g 

1 2 mo. : 8 mo. ) • • ^ v/ ^^ ^^^ ^Ylq question according to 

g 4 the rule, and then write the second 

& V S >^ 6 ^^^ third terms for a dividend and 

9VV A y /\v __ ^ 3 2 the first terms for a divisor, and can- 

1 X ^ ^ eel the common factors. 

n. 

BT ANALYSIS AND CANCELLATION. By this mcthod of aualysls 

4 8 we say, if $6 are the gain of 

$ X $mo» X $$00 __ d> q 9 $100 in 12 mo., in 1 mo. the 

1 54 mo. X $ 3: —^^^ gain of $100 will be ^V as 

jS , much, or ^g-, and in 8 mo. 8 

times aS * much. Or $^Ti^^. 
Again, if $100 gain $^t^ in 8 mo., $1 will gainyij^y of it, or 
$-j|^, and $800 will gain 800 times as much, or $1^^, the 

same as in the operation. Cancelling the common factors,' we obtain 
$32 for the answer. 

Examples fob PfiACTiCE. - 

3. If $100 gain $6 in 12 months, in how many months will 
$800 gain $32 7 

4. If $100 gain $6 in 12 months, how large a sum will it 
require to gain $32 in 8 months ? 

5. K $800 gain $32 in 8 months, what is the per cent. ? 

6. If 15 carpenters can build a bridge in 60 days when the 
days are 15 hours long, how long will it take 20 men to build 
the bridge when the days are 10 hours long? 



Questions. — How does the anthor say the questions under this rule should 
be performed ? How are questions stated for cancellation ? Which terms are 
taken for the dividend 7 Which for the divisor ? What are cancelled ? 
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7. If a. re^ment of soldiers, consisting of 939 men, can eat 
851 bushels of wheat in 3 i weeks, how many soldiers will it re- 
quire to eat 1404 bushels ii 2 weeks? 

8. If 8 men spend $64 tq. 13 weeks, what will 12 men spend 
in 52 weeks ? 

9. If 8 horses consume 42 bushels of grain in 24 days, how 
many bushels will suffice 32 horses 48 days? 

10. If 6 men in 16 days of 9 hours each build a wall 20 feet 
long, 6 feet high, and 4 feet thick, in how many days of 16 
hours each will 24 men build a wall 200 feet long, 16 feet high, 
and 6 feet thick ? 

11. If a man travel 117 miles in 15 days, employing only 9 
hours a day, how far would he go in 20 days, travelling 12 
hours a day ? 

12. If 12 men in 15 days can build a wall 30 feet long, 6 
feet high, and 3 feet thick, when the days are 12 hours long, in 
what time will 30 men build a wall 300 feet long, 8 feet high, 
and 6 feet thick, when they work 8 hours a day ? 

13. If the carriage of 5cwt. 3qr. 150 miles cost $24.58, what 
must be paid for the carriage of fcwt. 2qr. 151b. 32 miles, at the 
same rate ? 

14. A received of B $9 for the use of $600 for 6 months ; now 
B wishes to hire of A $1800 until the interest shall amount to 
the same sum. How long may he keep it ? 

15. K 15 'oien or 20 cows will eat 3 tons of hay in 8 weeks, 
how much hay will be sufficient for 15 oxen and 8 cows 12 
weeks ? 

16. K 5 men, by laboring 10 hours a day, can mow a field of 
30 acres in 10 days, how long will it require 8 men and 7 boys, 
provided each boy can do -/y as much as a man, to mow a field 
containing 54 acres? 

17. If 2 men can build 12f rods of wall in 6J days, how 
long will it take 18 men to build 247^^ rods ? 

18. If 248 men, in 5 J days of 11 hours each, dig a trench of 
7 degrees of hardness, and 232i feet long, 3|'feet wide, and 2 J 
feet deep, in how many days of 9 hours each will 24 men dig a 
trench of 4 degrees of hardness, and 337^ feet long, 6^ feet 
wide, and 3 J feet deep ? 
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§ XXXn. PROFIT AND LOSS. 

Art. 248 • Pbofit and Loss is the process by which mer- 
chants and other traders estimate their gain or loss in buying and 
selling goods. 

The following questions may be performed either by analysis 
or by proportion. 

Art. 249» To find the profit or loss per cent, when the cost 
and selling price are given. 

Ex. 1. If I buy flour at $4 per barrel, and sell it at $5 per 
barrel, what is the gain per cent. ? Ans. 25 per cent. 

OPERATION. 

$5 — $4 = $1 ; i = 1.00 -T- 4 = .25, or 25 per cent. 

By subtracting the cost from the selling price, we find the gain per 
barrel to be $1. Now, if the gain is $1 on $4, on $1 it will be i of 
=s I of a dollar, or 25 per cent. 



OPBHATION BT FROPOBTIOH. 

— $4 s= $1 ; $4 : $1 : : 1.00 : .25, that is, 25 per cent. 

2. If I buy flour at $5 per barrel, and sell it at $4 per barrel, 
what is the loss per cent. 7 Ans. 2(1 per^cejit.. 

OPEBATION. » • . 

$5 — $4 = $1 ; I = 1.00 -7- 5 = .20, or 20 per cent. "^ 

By subtracting the selling price from the cost, we find the loss per 

barrel to be $1. Now, if the gain is $1 on $4, on $1 it will be -J 

of $1 = -^ of a dollar, or 20 per cent. From tiiia analysis and that 
of the preceding example, it is seen that the operation is equivalent 
to makmg the gain or loss the numerator of a fraction, and the cost 
the denominator, and then reducing this fraction to a decimal ; or, 
in short, to simply diyiding the gain or loss by the cost. . 

OPBRAnON BT PROPORTION. 

$5 — $4 = $1 ; $5 : $1 : : 100 per cent : 20 per cent. 

KuLE 1. — Divide th^ gain or ^fis hy the cost, and the quotient will 
be the gain or loss per cent. Or, - 

Rule 2. — As the cost is to the gain or loss, so is 100 per cent, to 
the gain or loss per cent. 



Questions — Art. 248. What is profit and loss 7 What is the first rule for 
finding the profit or loss in buying or selling goods 7 What is the second 
role? 
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Examples for 'Practice. 

3. Bought 40 yards of broadcloth at $5.40 per yard, and I 
sell J of it at $6 per yard, and the remainder at $7 per yard; 
what do I gain per cent. ? 

4. A merchant purchased for cash 50 barrels of flour, at $5 
per barrel, and immediately sold the same on 8 months' credit, 
at $5.98 per barrel ; what does he gain per cent..? 

5. A grocer bought a hogshead of molasses, containing 100 
gallons, at 30 cents per gallon ; but 30 gallons having leaked 
out, he disposed of the remainder at 40 cents per gallon. Did 
he gain or lose, and how much per cent. ? 

6. A gentleman in Rochester, N. Y., purchased 3000 bushels 
of wheat, at $1.12^ per bushel. He paid 5 cents per bushel for 
its transportation to N. Y. city, and then sold it at $1.37^ per 
bushel ; what did he gain per cent. ? 

7. J. Morse bought, in Lawrence, a lot of land 7^^ ^^^^ 
square, for $5 per square rod. He sold the land at 5 cents per 
square foot ; what did he gain per cent. ? 



AR:r. 250t- To find the selling price when the cost and the 
' gainor Iqps per cent, are given. 

Ex. 1. If I buy flour at $4 per barrel, for how much must I 
aell it per barrel to gain 25 per cent. ? Ans. $5. 

OPEBATION. 

$4 X -25 = $1.00 ; then $4 + $1 = $5, Ans. 

It is evident, if I sell the flour for 25 per cent, gain, I sell it for 
.25 more than it cost. Therefore, if I add to the cost .25 of the cost, 
•the sum will be the price per barrel for which the flour must bo 
sold ; as seen in the operation. 

OPERATION BT PROPORTION. 

1.00 + .25 = 1.25 ; l.OOx 1.25 : : $4 : $5, Ans. 

2. If I buy flour at $5 per barrel, for what must I sell it per 
barrel to lose 20 per cent. ? 

Question. — Art. 250. Explain how jou find the selling price when the cost 
and the gain or loss per cent, are given. 
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OPKRATIOV. 

$5 X .20 = $1.00; $5 — $1 = $4, Ans. 

It is evident, if I sell the flour for 20 per cent, loss, I sell it for .20 
less than it cost. Therefore, if I subtract from the cost .20 of the 
cost, the remainder will be the price per barrel for which the flour 
must be sold ; as seen in the operation. 

OPERATION BT PROPORTION. 

1.00 — .20 =: .80 ; 1.00 : .80 : : $ 5 : $ 4, Ans. 

Rule 1. — Find the percentage on the cost at the given rate per cent,, 
and add it to the cost, or subtract it from the same, according as the sell- 
ing price is to he that of profit or loss. Or, 

Rule 2. — ^4.5 1 is to 1 with the profit per cent, added, or loss per cent, 
subtracted, expressed decimally, so is the given price to the price required. 

Examples for Practice. 

3. Bought a hogshead of molasses, containing 120 gallons, for 
30 cents per gallon, but it not proving so good as was expected, 
I am willing to lose 10 per cent, on the cost ; what shall I re- 
ceive for it? 

4. A grocer bought a hogshead of sugar, weighing net 8cwt. 
3qr. 51b., for $88 ; for what must he sell it per pound to gain 
20 per cent. ? 

5. J. Simpson bought a farm for $1728 ; for what must it be 
sold to gain 12 per cent., provided he is to wait 8 months, wiih- 
out interest, for his pay ? 

6. J. Fox purchased a barrel of vinegar, containing 32 gal- 
lons, for $4 ; but 8 gallons having leaked out, for how much 
must he sell the remainder per gallon to gain 10 per cent, on the 
cost ? 

7. Bought a horse for $90, and gave my note to be paid in 6 
months, without interest ; what must be my cash price to gain 20 
per cent, on my bargain ? 

8. H. Til ton bought 7cwt. of coffee at $11.50 per cwt., but 
finding it injured, he is willing to lose 15 per cent. ; for how 
much must he sell the 7cwt. ? 

Art. 25 It To find the cost when the selling price and the 
gain or loss per cent, are given. 

Ex. 1. If I sell flour at $5 per barrel, and by so doing make 
25 per cent., what was the cost of the flour ? 

Ans. $4 per barrel. 

^ 

Questions. — Art. 250. What is the first rule for fiiiding at what price 
goods must be sold to gain or lose a giyen percent. 7 What is the second rule 7 
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OFXBATIOK. 

$5.00 -h 1.25 = $4, Ans. 

Since the gain evidently is 25 per cent, of the cost, the selling 
price, $5, is equal to the cost increased by 25 per cent, of the cost ; 
or, ajs it may be expressed, equal to 1.25 of the cost. Hence, the 
cost must be as many dollars as the $5 contains times 1.25 ; and, 
dividing, we obtain $4, the answer required, 

OPERATION BT PROPORTTOIT. 

1.00 + .25 = 1.25 ; 1.25 : 1.00 : : $5 : $4, Ans. 

2. If I sell flour at $4 per barrel, and by so doing lose 20 
per cent., what was the cost of the flour? Ans. $5 per barrel. 

OPXSATIOir. 

$4.00 -J- .80 = $5, Ans. 

Since the loss evidently is 20 per cent, of the cost, the selling 
price, $4, is equal to the cost decreased by 20 per cent, of the cost ; 
or, as it may be expressed, equal to .80 of the cost. Hence, the cost 
must be as many dollars as the $5 contains times .80 ; and, divid- 
ing, we obtain $5, the answer required. 

OPERATION BT PROPORTION. 

1.00 — .20=.80; .80 : 1.00: :$4': $5,.Ans. 

Rule 1. — Divide the selling price hy 1 increased hy the gain per 
cent., or by I decreased by the loss per cent., expressed decimally, and 
the quotierU will be the cost. Or, 

KuLB 2. — As\ with the gain per cent, added, or loss per cent, sub- 
tracted, expressed decimally, is to I, so is the selling price to the cost. 

Examples for Practice. 

3. Having used my chaise 16 years, I am willing to sell it for 
$80 ; but by so doing I lose 62 J per cent. ; what was the cost 
of the chaise? Ans. $213.33 J. 

4. If I sell wood at $7.20 per cord, and gain 20 per cent., 
what did the wood cost me per cord ? Ans. $6 per cord. 

5. J. Adams sold 40 cases of shoes for $1600, and gained 18 
per cent.; what was the first cost of the shoes ? 

Ans. $1355.93-f. 

Questions. — Art. 251. What is the first rule for finding the cost, when 
the selling price and the gain or loss per cent, are given 7 What is the sec- 
ond role ? 



N 
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6. Sold 17 barrels of flour' at $8 per barrel, for which 1 re- 
ceived a note payable in 3 months. This note I had discounted 
at fhe G-ranite Bank, but, on examining mj account, I find I have 
lost 10 per cent, on the flour ; what was the cost of it ? 

Aet. 252. The selling price of goods and the rate per cent, 
being given, to find what the gain or loss per cent, would be, if 
sold at another price. 

Ex. 1. If I sell flour at $5 per barrel, and gain 25 per cent., 
what should I gain if I were to sell it for $7 per barrel ? 

OPERATION. 

The solution of this question involves two principles : First, 
to find the cost of the flour per barrel. (Art. 251.) 

Thus, $5.00 -f- 1.25 = $4.00, the cost per barrel. Second, 
to find the gain per cent, on the cost when sold at $7 per barrel. 
(Art. 248.) 

Thus, $7 — $4 = $3 ; 3.00 -5- 4 = .75, or 75 per cent. 

OPERATION BT PROPORTION. 

1.00 + .25 = 1.25 ; $5 : $7 : : 1.25 : 1.75 ; 
1.75 — 1.00 = .75, that is, 75 per cent. 

Rule 1. — Find the cost (Art. 251), and then the gain or loss per 
cent, on this cost at the proposed selling price. (Art. 248.) Or, 

Rule 2. — As the first price is to the proposed price., so is 1 with the 
gain per cent, of the first price added^ or the loss per cent, of the first 
price subtracted J to 1 toith the gain per cent, of the proposed price added j 
or with the loss per cent, of the proposed price subtracted. 

Note. — If the result by the last rule exceeds 1.00, the excess is the 
gain per cent. ; but, if it is less than 1.00, the deficiency is the loss per 
cent. 

Examples for Phactice. 

2. Sold a quantity of oats at 28 cents per bushel, and gained 
12 per cent. ; what per cent, should I gain or lose, if I were to 
sell them at 24 cents per bushel ? 

3. S. Rice sold a horse for $37.50, and lost 25 per cent. ; 
what would have been his gain per cent, if he had sold him for 
$75? 

4. S. Phelps sold a quantity of wheat for $1728, and took 

Questions. — Art. 252. What is the first rule for finding what gain or loss 
is made by selling goods at another price when the selling price and rate per 
" cent, are given ? What is the second rule 7 If the answer exceeds $100, 
what is the excess 7 If it is less than $100, what is the deficiency I 
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a note payable in 9 months without interest, and made 10 per 
cent, on his purchase ; what would have been his gain per cent, 
if he had sold it to James Wilson for $2000 cash 7 



MISCELLANEOUS EXERCISES IN PROFIT AND LOSS. 

1. A horse that cost $84, haying been injured, was sold for 
$75.60 ; what was the loss per cent. ? 

2. Sold a horse for $75.60, and lost 10 per cent, on the cost ; 
but, if I had sold him for $97.44, what per cent, should I have 
gained on the cost of the horse ? 

3. M. Star sold a horse for $97.44, and gained 16 per cent. ; 
what would have been his loss per cent, if he had sold the horse 
for $75.60, and what his actual loss? 

4. If I buy cloth at $5 per yard, on 9 months' credit, for what 
must I sell it per yard for cash to gain 12 per cent. 7 

5. A. Pemberton bought a hogshead of molasses, containing 
120 gallons, for $40 ; but 20 gallons having leaked out, for what 
must he sell the remainder per gallon to gam 10 per cent, on his 
purchase 7 

6. H. Jones sells flour, which cost him $5 per barrel, for 
$7.50 per barrel ; and J. B. Crosby sells coffee for 14 cents per 
pound, which cost him 10 cents per pound ; which makes the 
greater per cent. 7 

7. J. Gt)rdon bought 160 gallons of molasses, but having sold 
40 gallons, at 30 cents per gallon, to a man who proved a bank- 
rupt, and could pay only 30 cents on the dollar, he disposed of 
the remainder at 35 cents per gallon, and gained 10 per cent, on 
his purchase ; what was the cost of the molasses 7 

8. D. Bugbee bought a horse for $75.60, which was 10 per 
cent, less than his real value, and sold him for 16 per cent, more 
than his real value ; what did he receive for the horse, and what 
per cent, did he make on his purchase 7 

9. A merchant bought 70 yards of broadcloth that was If 
yards wide, for $4.50 per yard, but the cloth having been wet, 
it shrunk 5 per cent, in length, and 5 in width ; for what must 
the cloth be sold per square yard to gain 12 per «ent. 7 

22 
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♦XXXm. PABTNERSHIP, OR COMPANY BUSINESS. 

Abt. 253» Pabtnership is the association of two or more 
persons in business, with an agreement to share the profits and 
losses in proportion to the amoont of capital stock, or the value 
of the labor and ezperience of each. 

The association is called a Firm^ or Company ; the money or 
property invested is called the Joint Stock, or Capital ; each of 
the owners is called a Partner, and the profit or gain the Divi' 
dend, 

Abt. 251* To find each partner's share of the profit or loss 
when the stock is employed for the same time. 

Ex. 1. John Smith and Henry Gray enter into partnership for 
three years ; Smith puts in $4000, and Gray $2000. They 
gain $570. What is each man's share of the gain ? 



OPSBAnOH. 

$ 4 0, Smith's stock, ^^ = §, Smith's part of the stock. 
$ 2 0, Gray's " %m = i, Gray's part of the stock. 

$60 0, Whole stock, 

Then § of $ 5 7 0, the whole gain, = $ 3 8 0, is Smith's share of 

the gain. 
And ^ of $ 5 7 0, " «« = $19 0, is Gray's share of 

Proof, $ 5 7 *^^ g^^- 

Since the sum of $4000 and $2000, equal to $6000, is the whole 
stock, it is evident that Smith's part of the stock is fS§^ = f ; and 




OPSSATIOV BT PROPORTIOH. 

$6000:$570::$4000:$38 0, Smith's gaia 
$6000:$570::$2000:$19 0, Gray's gain. 



QusmoKB. — Art. 253. What is partnership? What is the association 
called 7 What the property invested 7 What are the owners called 7 What 
the profit er less 7 
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Rule 1. — Multiply the whole gcdn or loss by each partner- s frao 
tional part of the stock, and the product will be the gain or loss of each. 
Or, 

Rule 2. — As the whole stock is to each partner^s stock, so is the 
whole gain or loss to each partner'' s gain or loss. 

Examples for Practice. 

2. Three merchants, A, B, and 0, engaged in trade. A put 
in $6000, B put in $9000, and C put in $5000. Thej gain 
$840. What is each man's share of the gain ? 

3. A bankrupt owes Peter Parker $8750, James Dole $3610, 
and James Gage $7000. His effects, sold at auction, amount to 
$6875 ; of this sum $375 are to be deducted for expenses, &o. 
What will each receive of the dividend? 



4. A merchant, failing in trade, owes A $500, B $386, 
$988, and D $126. His effects are sold for $100. What will 
each man receive ? 

5. A, B, and C, engaged in trade. A put in $700, B put in 
$300, and C put in 100 barrels of flour. They gained $90 ;* of ^ 
which sum C took $30 for his part ; what will A and B receive, 
and what was C's flour valued per barrel ? 

Art. 255 • To find each partner's share of the profit or loss, 
when the stock is employed for imequal times. 

Ex. 1. Josiah Brown and George Dole trade in company. 
Brown put in $600 for 8 months, and Dole put in $400 for 6 
months. They gain $60. What is each man's share of the 
gain? 

opBRAnosr. 

$600x8 = $480 0, Brown's money for 1 month. 

^^^^ = |, Brown's part of stock. 
$400x6 = $240 0. Dole's money for 1 month. 

^^ = i, Dole's part of stock. 

$ 7 2 0, Whole stock for 1 month. 
Then f of $60, the whole gain, = $40, is Brown's share of gain. 
And i of $60, " " " = $20, is Dole's «* «* 

Question. — Art. 254. . What is the rulo for finding the shares of profit or 
loss when the stock is employed for the same time 7 
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« 

It 18 evident that $600 for 8 months is the same m $G00 X B » 
$4800 for 1 month, because $4800 would gain as much in 1 month 
as $600 in 8 months. And for the same reason, $400 for 6 months 
is the same as $400 X = $2400. for 1 month. The question is, 
therefore, the same as if Brown had put in $4800 and Dole $2400 
for 1 month each. The whole stock would then be $4800 + $2400 
= $7200, and Brown's share of the gain would be igg J = j of $00 
Dole's share wUl be f fg g = i of $G0 =' 20. 



OPERATION BT PROPOKTION. 

$4800 $7200:$4800::$60:$4 0, B's share. 
$2400 7200:$2400::$60:$2 0, D's share. 

$7200 

Rule 1. — Multiply each partner'' s stock by the time it was in tradCj 
and consider each product a numerator^ to be written over the sum of 
the products, as a common denominator. Then, multiply the whole 
gain or loss by each of these fractions, and the product will be the gain 
or loss of each partner. Or, 

Rule 2. — Multiply each partner^ s stock by the time it was in 
trade; then, as the sum of these products is to each product, so is the 
whole gain or loss to each partner^ s gain or loss. 

Examples for Practice. 

2. A, B, and C, trade in company. A put in $700 for 5 
months; B put in $800 for 6 months; and C put in $500 for 
10 months. They gain $399. What is each man's share of the 
gain? 

3. Leverett Johnson, William Hyde, and William Tyler, 
formed a connection in business, under the firm of Johnson, 
Hyde & Co. Johnson at first put in $1000, and at the end of 
6 months he put in $500 more. Hyde at first put in $800, and 
at the end of 4. months he put in $400 more; but, at the end of 
10 months, he withdrew $500 from the firm. Tyler at first put 
in $1200, and at tHe end of 7 months he put in $300 more, and 
at the end of 10 months he put in $200. At the end of the 
year they foimd their net gain to be $1000. What is each man's 
share 7 



4. George Morse hired of William Hale, of Haverhill, his 
best horse and chaise for a ride to Newburyport, for $3.00, with 
the privilege of one person's having a seat with him. Having 

Questions. — Art. 253. What are the rules for finding the shares of profit 
or loss when the stock is employed for nnequal times ? Why do you multiplj 
each msn*B stook by the time it was in trade 7 
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rode 4 miles, he took in John Jones, and carried him to New- 
buryport, and brought him back to the place from which he took 
him. What share of the expense should each pay, the distance 
from Haverhill to Newburyport being 15 miles? 

5. J. Jones and L. Cotton enter into partnership for one year. 
January 1, Jones put in 81000, but Cotton did not put in any 
until the first of April; What did he then put in, to have an 
equal share with Jones at the end of the year? 

6. S, C, and D, engage in p^nership, with a capital of $4700. 
S's stock was in trade 8 months, and his share of the profits was 
$96 ; C's stock was in the firm 6 months, and his share of the 
gain was $90 ; D*s stock was in the firm 4 months, and his gain 
was $80. Required the amount of stock which each had in the 
firm. 

C S's stock $ 

Ans. < C's stock $ 

( D's stock $ 

7. A, B, and C, engage in trade. A put in $300' for 7 months, 
B put in $500 for 8 months, and C put in $200 for 12 months; 
they gain $85 ; what share of the gain does each receive? 

8. A and B engage in trade, with $500. A put in his stock 
for 5 months, and B put in his for 4 months. A gained $10, 
and B gained $12 ; what sum did each put in? 

9. A and B trade in company. A put in $3000, and at the 
'end of 6 months put. in $2000 more ; B put in $6000, and at 

the end of 8 months took out $3000 ; they trade one year, and 
gain $1080 ; what is each man's share of the gain ? 

10. Four men hired a pasture for $50. A put in 5 horses 
for 4 weeks ; B put in 6 horses for 8 weeks ; C put in 12 oxen 
for 5 weeks, calling 3 oxen equal to 2 horses ; and D put in 3 
horses for 14 weeks. How much ought each man to pay ? 

11. A, B, and C, contract to build a piece of railroad for 
$7500 dollars. A employs 30 men 50 days; B employs 50 men 
36 days ; and C employs 48 men and 10 horses 45 days, each 
horse to be reckoned equal to one man, and he is' also to have 
$112.50 for overseeing the work. How much is each man to 
receive? 

22* 
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4 XXXIV. CURRENCIES. 

Art. 256» The currency of a state or country is its money, 
or circulating medium of trade. In the United States, the gold, 
silver, and copper coins of the country, foreign coins whose value 
has been fixed by law, and bank notes, redeemable in specie, pass 
as money. The le(/al tender ^ however, in payment of debts, is 
gold and silver. 

The intrinsic value of foreign coins is their mint value, or that 
depending upon the weight and purity of the metal of which they 
are made ; their commercial value is the price they will bring in 
the market, and their legal value is that fixed by law. 

The value of foreign coins, as fixed by present laws of tfa^ 
United States, is shown in the following 



Table of Foreign Currencies. 



Pound Step, of Q. Britain, 
Pound Ster. of Br. Prov., 
Nova Scotia, N. Bruns., 
Newfoundland, and Can., 
Dollar of Mexico, Peru, 
Chili, and Cen. Amer., 
Specie Dollar of Sweden 

and Norway, 
Specie Dol. of Denmark, 
Rix Dollar of Bremen, 
Rix Dol., or Thaler, of 
Prussia and Northern 
States of Germany, 
Ruble, silver, of Kussia, 
Guilder of Netherlands, 
Florin of Netherlands, 
Florin of South of Ger., 



$4.84 
1 4.00 

il.OO 

h.06 

1.05 

.781 



} 



.69 

.75 
.40 
.40 
.40 



Ounce of Sicily, 
Pagoda of India, 
Tael of China, 
Milrea of Portugal, 
Milrea of Azores, 
Ducat of Naples, 
Rupee of British India, 
Marco Banco of Hamburg, 
Franc of France and Bel., 
Livre Tournois of France, 
Leghorn Livre, ^ 

Lira of Lombardy, Vene- 
tian Kingdom, 
Lira of Tuscany, 
Lira of Sardinia, 
Real Plate of Spain, 
Real Vellon of Spain, 



$2.40 
1.84 
1.48 
1.12 

.83^ 

.80 

.44i 

.35 

.16 
.16 , 
.16 

.10 
.05 



\ 



The legal currency of this country, previous to 1786, 
was sterling money, or that of pounds, shillings, and pence. On 
the adoption of the currency of dollars and cents, there were in 
circulation colonial notes, or bills of credit, which had depre- 
ciated in value. This depreciation being greater in some sections 



QuESTiONB. — Art. 256. What is currency T What pass for money in the 
United States? What is the intrinsic value of foreign coins? What is the 
oommeroial value ? What is the legal value ? — Art. 257. Mention some of 
the foreign coins whose value has been fixed by law. What was the carrencgr 
of this country previous to 17867 
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than in others, gave rise to the variation, in the states, as to the 
number of shillings equiyalent to a dollar, as shown in the fol- 
lowing 

Table. 

fNcw Eng. States,"] 
Ai . J Virginia, I = 68. =5 A^'y called New Eng. eurreney ; 

** *°1 Kentucky, r of which i£. =» $3^ ; Is. = 16|cts. 

^Tennessee, J 

' New York, i 

*i in J Ohio," I sai 88. « |£., Called New York currener ; 

** "*1 Michigan, r of which 1£. « $2i ; Is. s= 124cts. 

North Carolina, J 

' Pennsylvania, 1 ^ ., , . « „ , ^ < 
New Jersey =■ '^^ 6d. »|£., called PennenrlTania cw- 

*^^°S Delaware, >rency ; of whichl£.«$2j| ; Is.aslSicts. 

(_ Maryland, J 

A,. 5 Georgia, i =48. 8d.=ijV£., called Georgia currency; 

I South Carolina, S of which 1£. « S4f ; Is. « 21f}ts. 

''Canada, "j 

Ai • Nova Scotia, ( = 58. s= 4£., called Canada currencgr ; of 
^^"'S New Brunswick, f which 1£. = $4; l8.=20cts. 
Newfoundland, J 

i^ » 4J2\s. = i^^£. , called English or Ster- 
Great Britain, \ ling money ; of which 1£. = $4.84 ; Is. 



1^ 



( )=»244cts. 

KoTB. — The old currencies of the states are no longer used in keeping 
accounts, yet the price of articles is still named by some traders in the old 
currency of their state. * 

BeDUCTION 09 CUBRENCIES. 

Art. 257* Deduction of Currencies is the process of finding 
the value of the denominations of one currency in the denomi- 
nations of another. 

Art. 258* To reduce pounds, shillings, pence, and &rthings, 
of the different currencies, to United States money. 

Ex. 1. Beduce 18£. 15s. 6d. New England currency to United 
States money. 

opBSATioir. We first reduce the shillings 

18£. 15s. 6d. = 18.775£. and pence to the decimal of a 

18.775 ^ A = $62.58^ P^^.'^d (^t. 188), and then an- 

^ " ** nexmg it to the pounds, we divide 

Questions.— -What gave rise to the variation in the old currency of this 
country 7 Repeat the Uble. How are the old currencies of the states now 
used?— Art. 260. What is rednotion of ourrenoiesT 
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the sum by ^, because 68., or a dollar in this enrrency, is f^(7 of a 
pound, and thus obtain the answer in dollars and the decimal of a 
dollar. Ilence the following 

Rule. — Divide the given sum expressed in pounds and dedmdls of 
a pounds by the value o/' $1 expressed in a fraction of a pound. The 
quotient will be the vaine in dollars. 

Examples fob Practice. 

2. Change 144£. 7s. 6d. of the old New England currency 
to United States money. 

3. Change 7A£. Is. 6d. of the old currency of New York to 
United States money. 

4. Change 129<£. of the old currency of Pennsylvania to 
United States money. 

5. Change 84£. of the old currency of South Carolina to 
United States money. 

6. Change 144£. 4s. of Canada and Nova Scotia currency to 
United States money. 

7. Change 257£. 8s. 6d. English or sterling money to United 
States money. 

Abt. 259* To reduce United States money to pounds, shil- 
lings, pence, and farthings, of the different currencies. 

Ex. 1. Reduce $152,625 to old New England currency. 

• 

opERATioK. Since 6s. , or a dollar, in this cur- 

$152,625 X 1^ = 45.7875£. rency, isi^^y of a pound, we mul- 

45.7875£. = 45£, 15s. 9d. t»ply the given sum by the frac- 

tion y^, and redace the decimal 
to shillings and pence. (Art. 189.) 

Rule. — Multiply the given sum expressed in dollars by the value of 
$1 expressed in a fraction of a pound. The quotient will be the value 
in pounds. 

Examples fob Practice. 
2. Change $481.25 to the old currency of New England. 



QuRSTTONS. — Art. j60. How do yon reduce United States money to pounds, 
shillings, pence, and farthings. New England currency? Why multiply by 
Y*^£.? How would you reduce United States money to pounds, Ac, Ohio 
currency? How, to Pennsylvania currency? What is the general rule? — 
Art. 261. What is the rule for reducing United States money to pounds, shil* 
lings, pence, and futhings, of the difiiMrent ourrenoiw ? 
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8. Change $185.18} to the old curreiKjy of Ntfir York. 

4. Change $344 to the old currency of Pennsylvania. 

5. Change $360 to the old currency of South Carolina. 

6. Change $576.50 to Canada and Nova Scotia currency. 
• 7. Change $1245.93,7 to English or sterling money. 

• 

Art. 260* To reduce any foreign currency to United States 
money, and United States money to any foreign currency, when 
the value of a unit of the foreign currency is known (Art. 256), 
simply 

Multipli/ or divide, as the case may require, by the value of the unii 
of the given currency expressed in United States money. 

Examples fob Practice. 

Ex. 1. Reduce 123 rubles, silver, of Bussia, to United States 
money. 

2. Reduce $27.90 to francs. 

3. What is the value of 121 thalers of Prussia in United 
States money? . 

4. What is the value of $165.20 in florins 7 

5. A merchant purchased tea in China to the amount of 216 
taels. What did it cost in United States money 7 

6. How many reals, plate of Spain, are equal to $5137.90 7 



i XXXV. EXCHANGE. 

Art. 261. Exchange, in commerce, is the paying or receiv- 
ing of money in one place for an equivalent sum in another, by 
means of drafts, or bills of exchange. 

Questions. — Art. 260. How do you reduce any foreign currency to 
United States money, and United States money to any foreign ooireney 7 — 
Art. 261. What is ezohange 7 
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A hUl ofes:change is a written order, to some person at a dis* 
tancc, to pay a certain sum, at an appointed time, to another 
person, or to his order. 

The person who draws a bill is termed the Tnciker, or drawer ; 
the person for whom it is drawn, the buyer ^ taker ^ or remitter ; 
the person on whom it is drawn, the drawee^ and after he has 
accepted, the ajcceptor. The person who endorses it is termed 
the endorser ; and the person in whose legal possession the bill 
may be at any time is termed the holder y or possessor. 

Exchange is at ^ar when a certain sum,. at the place from 
which it is remitted, will pay an equal sum at the place to which 
it is remitted. It is said to be at a premium, or above par, when 
the balance of trade is against the place from which the bill is 
remitted ; and below par when the balance of trade is in fiivor of 
the place from which the bill is remitted. 

INLAND BILLS. 

Art. 262» An Inland Bill of exchange, or draft, is one of 
which the drawer and drawee are both residents of the same 
country. 

Art. 263i To find the value of an inland bill, or draft, 

Add to the face of the bill, or draft, the amount of premium, or sttb^ 
tract from the face of the bill, or draft, the amount q/ discount. 

Examples for Practice. 

Ex. 1. What is the value of the following bill of exchange, or 
draft, at 1|^ per cent, discount? 

$452. Boston, March 6, 1856. 

At sight, pay to William Dura, or order, four hundred and 
fifty-two dollars, value received, and charge the same to my 
account. 

To Lewis FoNTENAT, Edwin Danton. 

Merchant, New Orleans, 

2. A merchant in Chicago purchased a bill on New York for 
$1164, at 1 per cent, premium; what did he pay? 



QuBSTioKs. — What is a bill of exchange ? Who is the maker, or drawer, 
of a bill ? Who is the buyer, taker, or remitter 7 Who is the drawee 7 Who 
is the endorser ? Who is the holder, or possessor 7 When is exchange at 
par 7 When at a premium 7 When at a discount 7 What is an inland bUl, or 
draft? How do you find the value of an inland bill, or draft 7* 
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8. What costs a bill on Burlington, Iowa, for $4000, at 2^ 
per cent, discount ? 

4. What costs a bill on Buffalo for $450, at | of 1 per cent, 
discount? 

5. What costs a draft from the Girsrd Bank, Philadelphia, on 
the Bank of Commerce, Boston, for $2517.70, at ^ of 1 per 
cent, premium 7 

FOBJEIGN BILLS. 

Art. 264* A Foreign Bill of exchange is one of which the 
drawer and drawee are residents of different countries. 

Foreign bills are usually drawn in sets ; that is, at the same 
time there are drawn two or more bills of the same tenor and 
date, each containing a condition that it shall continue payable 
only while the others remain unpaid. 

KoTE. — Each bill of a set is remitced in a different manner, in order to 
guard against loss or delay ; and T?hen one of the set has been accepted 
and paid, the others become worthless. 

EXCHANGE ON ENGLAND. 

Art. 265. The exchange value, in the United States, of the 
pound sterling of Great Britain, is that of its former legal value, 
or $4|. = $4.44|, which is considerably below either its intrin- 
sic or comniercial value. The commercial value is generally 
about 9 per cent, more than this exchange, or nominal par value. 

Thus, nominal par value being = $4.44|- 

To which we add 9 per cent, premium, = .40 

The commercial par value will be = $4.84|. 

Therefore, when the nominal exchange between the United 
States and Great Britain exceeds 9 per cent, premium, it is 
above true par ; when less, it is below true par. 

Art. 266* To find the value in United States currency of a 
bill on England. 

Ex. 1. What should be paid for the following bill at 9J per 
cent, premium? 

Questions Art. 284. "What is a foreign bill of exchange? How are 

foreign bills usually drawn 7 Why? — Art. 265. What is the exchange value 
of the pound sterling of Great Britain, in United States money 7 How does 
this difGur from the eommeroial «r true par valuel 
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Exdumge br £1000. Aeio TorA:, JUa^ 16, 1856. 

Thirty days after sight of this first of acchange (seamd ana 
third cf the same tenor and date unpaid), pay J. W. Hathaway 
4* Co,, or order, in London, one thousand pounds sterling, valiU 
received, and plau the same to my account. 

To Bates, Babino & Co., London. Bjjvu^ W. Kino. 

OFIBATIOV* 

1£. + .09J£. =r 1.095£. ; 1.095 X $V- - «4.866| ; 1000 x 

$4.866§ = $4866.66i. 

We add to 1£. the premium on 1£,, and obtain 1.095£., 
which, multiplied by $^, or $4|, the nominal value of a pound, 
gives 94.86 1 as the value of a pound at the given rate of ex- 
change ; and 1000 multiplied by this value of a pound gives 
848ti6.66| as the value of the bill. If there had been with the 

Sounds shillings, pence, or farthings, they would have been re* 
uced to a decimal of a pound, and as such annexed to the pounds 
in the operation. 

Hulk. — Multiply the amount of the bill, expressed in pounds and 
decimals of a pound, by the value of one pound at the given rate of exr 
change, and the product will be the value in dollars. 

• 

Examples fob Practice. 

2. A merchant in Boston wishes to purchase a bill of 572£. 
10s., on Liverpool, the premium being 8^ per cent. ; what will it 
cost him in dollars and cents ? 

8. If J. C. Sherman, of Chicago, should remit to London 
1200£., exchange being at 9^ per cent., what will be the cost 
of the bill in United States money ? 

Art. 267« To find the amount of a bill on England, which 
can be purchased for a given sum of United States currency. 

Ex. 1. When exchange is at 9} per cent, premium, what will 
be the amount of a bill on London which I can purchaae for 
$4866.66;? 

OPKRJLTION. 

1£. + .09|£. » 1.095£. ; 1.095 X $^=s$4.866| ; $4866.66| 

^ $4.866| = 1000£. 

QvitTioiis — Art S66. What is the nOe for finding the vnlud of a bill oa 
SngUnd in United StatM ounrenoy ? — Art. 267. What is the mle for findiiur 
the amount of a hill on Bi^awi, wtioh j— he parobimd to a giTj» aa» tf 
United States eimeaey ? 
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We find, as by Art. 266, the valud of one pound at the given 
rate of exchange. The given sum, $4866.66 §, we divide by the 
value of a pound, and obtain 1000£. as the required amount of 
the bill. 

HuLE. — Divide the given sum hy the value, of one pound at the given 
rate of exchange, and the quotient will be the amount in pounds and 
decimals of a pound. 

Examples for Practice. 

2. J. Reed, of Cincinnati, proposes to make a remittance to 
Liverpool of $1640, exchange being at 8J per cent, premium ; 
what will be the amount of the bill he can remit for that sum 7 

3. A merchant wishes to remit $500 to England, exchange 
being at 10 per cent, premium ; what will be the amount of the 
bill he can purchase for that sum 7 

EXCHANGE ON FRANCR 

Art. 268i In France accounts are kept in francs and cen- 
times. The centimes are hundredths of a franc. All bills of 
exchange on France are drawn in francs, and are bought, sold, 
and quoted, as at a certain number of francs to the dollar. 

Art. 269. To find the value in United States currency of a 
bill on France, 

Divide the amount of the inll by the value of one dollar in 
francSy and the quotient tvill be the value in dollars. 

Examples for Practice. 

Ex. 1. What must be paid, in United States currency, for a 
bill on Paris of 2380 &ancs, exchange being 5.15 francs per dol* 
lar7 ^ 

2. How many dollars will purchase a bill on Havre of 30000 
francs, exchange being 5.17^ francs per dollar 7 

3.' What is the value of a bill on Paris of 62500 francs, 
exchange being 5.12 francs per dollar 7 

Art. 270« To find the amount of a bill on France, which 
can be purchased for a given sum of United States currency, 

Questions. — Art. 268. How are acoounts kept in France 7 How are all 
bills of exchange on France drawn ? — Art. 269. How do you find the value, 
in United States currency of a bill on France 7 — Art. 270. How do you find 
the amount of a bill on France, which can be purchased for a giyen sum el^ 
United States money ? 
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Multiply the given mm by the value of one dollar in francs^ 
and the product will be the amount of the bill in francs, 

Ex. 1. Alfred Walker, of New York, pays $2500 for a bill 
on Paris, exchange being 5.12 francs per dollar. What was the 
amount of the bill in francs ? 

2. When exchange on France is at 5.13 francs per dollar, a 
bill of how many francs should $700 purchase 7 

8. Morton and Blanchard, of Boston, wish to remit $675 to 
Paris, exchange being 5.16 francs per dollar ; what will be the 
amount of the bill of exchange they can purchase with the 
money ? 



* XXXVI. DUODECIMALS. 

Art. 271* Duodecimals are a kind of compound numbers in 
which the unit, or foot, is divided into 12 equal parts, and 
each of these parts into 12 other equal parts, and so on indefi- 
nitely ; thus, ^^2^, y^Y» ^^' 

Duodecimals decrease from left to right in a twelie-fold ratio ; 
and the different orders, or denominations, are distinguished from 
each other by accents, called indices , placed at the right of the 
numerators. Hence the denominators are not expressed. Thus, 

1 inch or prime, equal to -^ of a foot, is written 1 in. or T. 
1 second " xfr " " 1". 

1 third « yyV? " " 1" 

IfourUi " y^l^ " " r 



I'". 



Hence the following 

Table. 

12 Tourtha make T". 

12 thirds " 1". 



12 seconds make T. 

12 inches or primes '' 1ft. 



ADDITION AND SUBTRACTION OF DUODECniALS. 

Art. 272i Duodecimals are added and subtracted in the 
same manner as compound numbers. 

Questions. — Art. 271. What are duodecimals? In what ratio do dUo* 
decimals decrease from left to right 7 How are the different denomination! 
distinguished from each other 7 — Art. 272. How are duodeoimali added and 
•Hbtraotsd 7 
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Examples for Practtcb. 

1. Add together 1211. 6' 9", 14ft. T 8", 165ft. 11' 10". 

2. Add together 182ft. 11' 2" 4"', 127ft. T 8" 11'", 291ft. 
6' 11" 10"'. 

3. From 204ft. T 9" take 114ft. 10' 6". 

4. From 397ft. 9' 6" 11"' 7'"' take 201ft. 11' 7" 8'" 10"". 



MULTIPLICATION AND DIVISION OF DUODECDIALa 

Art. 273* To find the denomination of the product of any 
two numbers in duodecimals, when multiplied together. 

Es. 1. What is the product of 9ft. multiplied bj 8ft. 7 

OPSnATIOX. 

9ft. X 3ft. = 27ft. 

2. "What is the product of 7ft. multiplied by 6'? Ans. 3ft. 6'. 

OPSRATIOX. 

6' =-^^ of a foot; then 7ft. X ^t ft. = ff ==42'; 42' -5- 12 

= 3ft. 6'. 

3. What is the product of 5' multiplied by 4' 7 Ans. 1' 8". 

OPERATtOX. 

6' = T«^,and4'==^; then ^ XTV=^'^r=20"; 20"4-12 

= r 8". 

4. What is the product of 9' multiplied by 11'"? 

Ans. 8'" 3"". 

OPCRATIOSr. 

9" = -fe. and 11'" = tI iff ; then T% X -rf Jir = Ju'VW = 99"" 5 

99"" J- 12 = 8"' 3' 



k//// 



It will be observed in the examples above, that feet multiplied by 
feet produce feet ; feet multiplied bv primes produce primes ; primes 
multiplied by primes produce seconds, &c. ; and that tne several prod- 
ucts are of the same denomination as denoted by the sum of the 
indices of the numbers multiplied together. Hence, 

W/ien two numbers are multiplied together, the sum of their indices 
annexed to their product denotes its denomination, 

Akt. 274 • To multiply duodecimals together. 

Ex. 1. Multiply 8ft. 6in. by 3ft. 7in. Ans. 30ft. 5' 6". 

QuRSTtoN. — Art. 273. How is the denomination of the product denoted 
vhon duodeoiinals are multiplied together 7 
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op«ATio». "VTe first multiply each of the terms in the 

8ft. 6' multiplicand bj the 7' in the multiplier, thus, T 

3ft. 7' into 6' ==42" = 3' and 6". Placing the 6" under 

,. its multiplier, we add the 3' to the product of 

4ft. 1 r 6" 7' into 8ft. = 59'= 4ft. and 11', which we write 

2 5ft. 6' down. We then multiply by the 3ft., thus : 3ft, 
into 6' = 18' = 1ft. and 6'. We write the 6' 

3 Oft. 5' 6" under its multiplier, and add the 1ft. to the prod- 

uct of the 3ft. into 8ft., makins 25ft., which 
we write down. The two products being added together, we obtain 
30ft. 5' 6" for the answer. 

Rule. — Wrile the multiplier under the multiplicand , so that the same 
denominations shall stand in the same column. 

Beginning at the right hand, multiply each term in the multiplicand 
by each term of the multiplier , and write the first term of each partial 
product directly under its multiplier, observing to carry a unit for every 
twelve from each lower denomination to the next higher. 

The sum of the several partial products will be the product required. 

Examples for P&agtice. 

2. Multiply 8ft. 3in. by 7ft. 9in. 

3. Multiply 12ft. 9' by 9ft. 11'. 

4. My garden is 18 rods long and 10 rods wide; a ditch is 
dug round it 2 feet wide and 3 feet deep ; but the ditch not 
being of a sufficient breadth and depth, I have caused it to be 
dug 1 foot deeper, and, outside, 1 ft. 6 in. wider. How many 
solitl feet will it be necessary to remove ? 

5. I have a room 12 feet long, 11 ieet wide, and 7 J feet high. 
In it are two doors, 6 feet 6 inches high, and 30 inches wide, 
and the mop-boards are 8 inches high. There are 3 windows, 8 
feet 6 inches wide, and 5 feet 6 inches high ; how many square 
yards of jpaper will it require to cover the walls ? 

Art. 275. To divide one duodecimal by another. 
Ex. 1. A certain aisle contains 68ft. 10' 8" of floor. The width 
of the floor being 2ft. 8', what is its length 7 

OPERATION. We first divide the 68ft. by 

2ft. 8' ) 6 8ft. 1 O' 8" ( 2 5ft 1 0' the divisor, and obtain 25ft. 

6 6ft. 8' ^or the quotient. We multi- 

* ply the entire divisor by the 

2ft. 2' 8" 25ft., and subtract the prod- 

2ft; 2' 8" uct, 66ft. 8', from the cor- 

. ^ responding portion of the 

Question. — Art. 274. What ia the rule for the multipUcfttioo of duodeci 
naUr 
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dividend, and obtain 2fl. 2^, to which remainder tre bring down the 
8", and dividing, we obtain 10' for the quotient. Multiplying the en- 
tire divisor by the 10', we obtain 2ft. 2' 8", which subtract, us before, 
leaves no remainder. Therefore, 25ft. 10' is the length of the aisle. 

HuLE. — Find Iww many times the highest term of the dividend will 
contain the divisor. By this quotient multiply the entire divisor, and 
subtract flie product from the correspondinr/ terms of the dividend. To 
the remainder annex the next denamination of the dividend, and divide 
as before, and so continue till the division is complete. 

Examples for Practice. 

2. What must bo the length of a board, that is 1ft. 9in. wide, 
lo contain 22ft. 2in. ? 

8. I have engaged E. Holmes to cut me a quantity of wood. 
It is to be cut 4ft. 6in. in length, and to be " corded " in a range 
256 ft. long. Required the height of the range to contain 75 
cords. 



« XXXVII. INVOLUTION. 

Art. 276. Intolution is the method of finding any power 
of a given quantity. 

A pofwer is a quantity produced by taking any given number, 
a certain number of times, as a factor. The factor, thus taken, 
is called the root of the power. 

The number denoting the power is called the index or expo* 
nent of the power, and is a small figure placed at the right of 
the root. Thus, the second power of 6 is written 6* ; the third 
power of 4 is written 4', and the fourth power of § is written 

Art. 277. To raise a number to any required power. 

3 = 3, the first power of 3, is written 3' or 3, 

3x3= 9, the second power of 3, is written 3^ 

3x3x3= 27, the third power of 3, " " 3\ 

3x3x3x3= 81, the fourth power of 3, " « 3*. 

8x3x3x3x3 = 243, the fifth power of 3, " " 3'. 

Questions. — Art. 275. What is the rule? — Art. 276. What is Involu- 
tion ? What is a power ? What is the number called that denotes the power ? 
Whera is it piaoed 7 -—Art 277. To what Ia the index in each power equal 7 

38» 
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. By examining the seyeral powers of 3 in the examples given, wq 
see that the index of each power is eo[ual to the number-of times 3 if 
used as a factor in the multiplications producing the power, and 
that the number of times the number is multiplied into itself is onf 
lees than the power denoted by the index. Hence the 

Rule. — Multiply the given number continually by itself, till the 
number of multiplications is one less than the index of the power to be 
found, and the last product will be the power required. 

Note. — 1. A fraction may be raised to any power by this rule, by 
multiplying its terms continually together. Thus, the second power of 

Note. — 2. A mixed number may be either reduced to an improper 
fraction, or the fractional part reduced to a decimiJ, and th^ rabed tp 
the required power. 

EXAMPI^ FOR P&ACTXCS. 

^ 1. What is the 2d power of 6 ? 

2. What is the 3d power of 6 ? 

3. What is the 6th power of 4 ? 

4. What is the 4th power of ^ ? 

5. What is the 5th power of 3|? 

6. What is the 3d power of .25 ? 

7. What is the 1st power of 17 ? 

Art. 278 1 To raise a number to any required power witb* 
out producing all the intermediate powers. 

Ex. 1. What is the 8th power of 4 7 Ana. 65536. 

OPERATION. 

4, 1*6, 64; 6*4 X 64x1^6 = 6 5536. 

We raise the 4 to the 2d and to the 3d power, and write above 
each power its exponent. We then add the exponent 3 to itself, 
and, increasing the sum by the exponent 2, obtain 8, a number equal 
to the power required. We next multiply 64, the power belonging 
to the exponent 3, into itself, and this product by 16, the power be- 
longing to the exponent 2, and obtam 65536 for the 8th power. 
Hence the following 

Rule. — Raise the given number to any convenient number of 
powers, and write above each of the respective powers its exponent. 

QuESTTONS. — What is the rule for raising a number to any required poorer 7 
How may a vulgar fraction be raised to a required power ? How a mixed 
number? — Art. 278. What are the numbers placed over the several powers 
•f i called, and what do they denote 7 
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Then add together such exponents an wUl make a numher equal to the 
required power^ repeating any one when it is more convenient^ and 
the product of the pou)ers belonging to these exponents will h^ tJie re* 
quired answer. 

Examples fob Practice. 

2. Wbat is the 7th power of 5 ? 

3. What is the 9th power of 6 ? 

4. What is the 12th power of 7 ? 

5. What is the 8th power of 8 ? 

" 6. What is the 20th power of 4 ? 
7. What is the 30th power of 3? 



i<p<»« 
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Art. 279t Evolution is the method of finding the root of 
%. given power or number, and is therefore the reverse of In- 
volution. 

A root of any power is a number which, being multiplied into 
itself a certain number of times, produces the given power. 
Thus 4 is the second or square root of 16, because 4x4 = 
16 ; and 3 is the third or cube root of 27, because 3x^X3 
= 27. 

The root takes the name of the power of which it is the root. 
Thus, if the number is a second power, the root is called the 
second or square root ; if it is a third power, the root is called 
the third or cube root ; and if it is a fourth power, its root is 
called the fourth or biquadrate root. 

Those roots which can be exactly found are called rational 
roots ; those which cannot be exactly found, but approximate 
towards the true root, are called surd roots. 

Numbers that have exact roots are called perfect powers, and 
all other numbers are called imperfect powers. 

Questions. — What is the rale for. involving a number without producing 
all the intermediate powers? — Art 279. What is Evolution? What is a 
root ? From what does the root take its name 7 What are rational roots T 
tVhatsardrootft? 
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Roots are denoted by writing the character a/, called the 
radical sign, before the power, with the index of the root over 
it,*or by a fractional index or exponent. The third or cube root 
of 27 is expressed thus, >v/27, or 27* ; and the second or square 
root of 25 is expressed thus, /\/25, or 25^. 

NoTR. — The index 2 oTer a/ is usually omitted when the square root 
is required. Thus, V64 denotes the square root of 64. 

a 

EXTRACTION OF THE' SQUARE ROOT. 

Art. 280. I'he Square Root is the root of any second 
power, and is so called because the square or second power of. 
any number represents the contents of a square surface, of 
which the root is the length of one side. 

Art. 281. To extract the square root of any number is to 
find a number which, being multiplied ^by itself, will produce the 
given number. 

The following numbers in the upper 4ine- represent roots, and 
those in the lower line their second powers, or squares. 

Roots, 123456789 10 
Squares, 1 4 9 16 25 36 49 64 81 10.0 

It will be observed that the second power or square of each of the 
numbers above contains twice as many figures as the root, or tTvice 
as many wanting one. Uence, 

To ascertain the number of figures in the square root. of any given 
number y it must be divided into periods, beginning at the right, each of 
which, excepting the last, must always contain two figures ; and the 
nvmder of periods will denote the number of figures of which the root 
will consist, 

Ex. 1. I wish to arrange 625 tiles, each of which is 1 foot 
square, into a square pavement ; what will be the length of one 
of the sides ? Ans. 25 feet. 

opRRATioir. It is evident, if we extract the square 
6 2 5(25, Ans. root of G25, we shall obtain one side of. 

4 the pavement, in feet. (Art. 280.) 

— — • Beginning at the right hand, we divide 

4 5)225 the number mto periods, by placing a point 

2 2 5 over the right-hand figure of each period ; 

■""" and then find the greatest square number in 

^ — 1 - I ■- I^^^MIM ■■■ I I ■■ I I . ...I. - - ------- 

Qdrstions. — How are roots denoted? What is said of the index 2 7 — 
Art. 280. What is meant by the square root, and why is it so called? — 
Art. 281. Whatsis meant by extracting the square root? How do you 
uoertain the number of figarea in the square root of any numbar t 
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Fisr. 1. 

20 feet. 




CD' 
CD 



20 feet. 



the lefl-hand period, 6 (hundreds) to be 4 (hundreds), and that iU 
root is 2, which we write in the quotient. As this 2 is in the place 
of tens, its value is 20, and represents the side of a square, the area 
or superficial contents of which are 400 square feet, as seen in Fig. 1. 

We now subtract 400 feet from 025 feet, 
and have 225 feet remaining, which must 
be added on two sides of Fig. 1, in order 
that it may remain a square. We therefore 
double the root 2 (tens) or 20, one side of 
the square, to obtain the length of the two 
g sides to be enlarged, making 40 feet ; and 
ihen inquire how many times 40, as a divi* 
sor, is contained in the dividend 225, and 
find it to be 5 times. This 5 we write in the 
quotient or root, and also on the right of 
tne divisor, and it represents the width of 
the additions to the square, as seen in Fig. 2. 

The width of the additions being multiplied by 40, the length of 
the two additions, makes 200 square feet, the contents of the two ad- 
ditions E and F, which are 100 feet for 
each. The space G now remains to be 
filled, to complete the square, each side of 
which is 5 feet, or equal to the width of 
E and F. If, therefore, we square 5, we 
have the contents of the last addition, G, 
equal to 25 square feet. It is on account 
of this last addition that the last figure 
of the root is placed in the divisor ; for we 
thus obtain 45 feet for the length of all 
the additions made, which, being multi- 
plied by the width (5fl.), the last figure 
. m the root, the product, 225 square feet, 

25 feet. ^jy 1^^ ^j^^ contents of the three ad- 

ditions, E, F, and G, and equal to the feet remaining after we had 
found the first square. Hence, we obtain 25 feet, for the length of 
one side of the pavement, since 25 X 25 s= 625, the number of tiles 
to be arranged, and equal to the sum of the several parts of Fig. 2 ; 
thus, 400 + 100 + 100 + 25 = 625. 

This illustration and explanation is founded upon the principle, 



Fiff. 2. 
25 feet. 
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Questions. — What is first done after diyiding the number into |>eriods ? 
What part of Fig. 1 does this greatest square number represent? What 
plaee does the figure of the root occupy, and what part of the figure does it 
represent ? Why do you double the root for a divisor ?^ What part of Fig. 
2 does the divisor represent ? What part docs the last figure of the root 
represent? Why do you multiply the divisor by the last figure of the root? 
What parts of the figure does the product represent ? Why do you square the 
last figure of the root? What part of the figure does this square represent? 
What other way of finding the contents of &e additions without multiplying 
the parts separately by the width 7 
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That tJie square of the sum of two numbers is equal to the squares of the 
numbers, plus twice their product. Thus, 25 being equal to 20 4- ^i i^ 
8quai*e is equal to the squdres of 20 and uf 5, plus twice the product 
of 20 and 5, or to 400 -f- 2 X 20 X 5 + 25 = 025. 

Rule. — Separate the given number into periods of two figures each^ 
by putting a point over the place of units, another over the place of 
hundreds, and so on. 

Find the greatest square number in the left-hand period, writing the 
root of it at the right hand of the given number, after the manner of a 
quotient tn division, for the first figure of the root. Subtract this 
square number from the first period, and to the remainder bring dowtt 
the next period for a dividend. 

Double the root already fmnd for a divisor, and find how often the 
divisor is contained in the dividend, omitting the right-hand figure, and 
annex the result to the root for the second figure of it, and likewise to 
the divisor * Multiply the divisor with the figure last annexed bij the 
figure annexed to the root, and subtract the product from the dividend. 
To the remainder bring down the next period for a new dividend. 

Double the root already found for a new divisor, and continue the 
operation as before, till all the periods have been brought down. 

Note 1. — It is evident, when the given numher contains an odd number 
of figures, the left-hand period can contiin but one figure. 

2. If the dividend does not contain the divisor, a cipher must be placed 
in the root, and aho at the right of the divisor ; then, after bringing down 
the nest period, this last divisor must be used as the divisor of the neV 
dividend. 

8. When there is a remainder after extracting the root of a number, 
periods of ciphers may be annexed, and the figures of the root thus obtained 
vUl be decimals. 

4. If the given number is a decimal, or a whole number and a decimal, 
the root is extracted in the same manner as in whole numbers, except, in 
pointing off the decimals either alone or in connection with the whole num« 
bcr, we place a point over every second figure towanl the right, from tho 
Bcparatrix, and fill thb last period, if incomplete, with a cipher. 

5. The square root of any number ending with 2, 3, 7, or 8, cannot bo 
exactly found. 

Examples for Practice. 
2. What is the square root of 148996 ? 

* The dgvLTO of the root must generally be diminished by one or two units, 
on acoount of the deficiency in enlarging the square. 



QresTTONS. — What is the rule for extraoting the square root? What is to 
be done if the dividend does not contain the divisor ? What must be done if 
thera is a remainder after extracting the root ? What do you do if the given 
number is a deoiuial 7 Of what numbers can the square root not be found 7 
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OPKRATIOV. 



148996(386 
9 



68^589 
544 



766)4596 
4596 



3. What 

4. What 

5. What 

6. What 

7. What 

8. What 

9. What 

10. What 

11. What 

12. What 

13. What 

14. What 

15. What 

16. What 

17. What 

18. What 



is the 

s the 

s the 

s the 

s the 

is the 

s the 

s the 

s the 

s the 

is the 

s the 

s the 

s the 

is the 

is the 



square 
square 
square 
square 
square 
square 
square 
square 
square 
square 
square 
square 
square 
square 
square 
square 



root of 516961 7 
root of 182329? 
root of 23804641 ? 
root of 10673289? 
root of 20894041 ? 
root of 42025? 
root of 1014049 ? 
root of 538 ? 
root of 71? 
root of 7 ? 
root of .1024 ? 
root of .3364 ? 
root of .895 ? 
root of .120409 ? 
root of 61723020.96? 
root of 9754.60423716 ? 



Art. 282t If it is required to extract the square root of ^a 
common fraction, or of a mixed number, the mixed number must 
be reduced to an improper fraction ; and in both cases the frac« 
tions must be reduced to their lowest terms, and the root of the 
numerator and denominator extracted. 

Note. — When the exact root of the terms of a fraction cannot be fbond, 
it must be reduced to a decimal, and the root of the decunal extracted. 



1. What 

2. What 

3. What 

4. What 

5. What 

6. What 



Examples for Practice. 

is the square root 

is the square root 

is the square root 

is the square root 

is the square root of 60^^ ? 

is the square root of 28||- ? 



of m ? 

ofHUf 



QtTBSTioir. —Art 282. What do you do when it is roanired U axtnt«t th* 
•qnarv root of a aomm»n fraotion, «r of a ndxad nombttl 



i 
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7. What is the square root of 47^ J ? 

8. What is the square root of ^? ? 

9. What is the square root of 88§ ? 

10. What is the square Foot of 121^? 

11. What is the square root of ?^? 

12. What is the square root of -^ ? 

1557-j-^ 



APPLICATION OF THE SQUARE BOOT. 

Art. 283» The square root may be applied to finding the 
dimensions and areas of squares, triangles, circles, and other 
surfaces. 

1. A general has an army of 226576 men ; how many must he 
place rank and file to form them into a square 7 

2. A gentleman purchased a lot of land in the form of a 
square, containing 640 acres ; how many rods square is his lot 7 

3. I have three pieces of land ; the first is 125 rods long, and 
53 wide; the Second is 62| rods 'long, and 34 wide; and the 
third contains 37 acres ; what will be the length of the side of a 
square field whose area will be equal to the three pieces 7 

' 4. W. Scott has 2 house-lots ; the first is 242 feet square, and 
the second contains 9 times the area of the first ; how many feet 
square is the second 7 

5. There are two pastures, one of which contains 124 acres, 
and the area of the other is to the former as 5 to 4 ; how many 
rods square is the latter 7 

6. I wish to set out an orchard containing 216 fruit-trees, so 
that the length shall be to the breadth as 3 to 2, and the distance 
of the treed from each other 25 feet ; how many trees will there 
be in a row each way, and how many square feet of ground will 
the orchard cover 7 

Art. 284. A triangle is a figure having three sides and 
three angles. 

A right-angled triangle is a figure having three sides and 
three angles, one of which is a right angle. 

■ - - ■ — — — ^ 

Questions. — Art. 283. To what may the square root be applied? — Art. 
284. What is a triangle 7 What is a right-angled triangle 7 What i» the 
longeft side called? What the ether two 7 
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The side A B is called the base of the tri- 
angle ABC, the side B C the perpendicular ^ 
the side A C the hypolhenuse, and the angle 
at B is a ri^hl angle. 




Base. 
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Art. 285. In every right-angled triangle, the square of the 
hypothenuse is equal to the sum of the squares of the base and 
perpendicular, as shown by the following diagram. 



It will be seen, by examining this dia- 
gram, that the large square, formed on 
the hypothenuse A C, contains the same 
number of small squares as the other two 
counted together. Hence, the propriety 
of the following rules. 



Art. 286. To find the hypothenuse, the base and perpen- 
dicular being given. 

Rule. — Add the square of the base to the square of the perpendicu^ 

iWy and extract the square root of their sum. 

■•* 

Art. 287. To find the perpendicular, the base and hypoth- 
enuse being given. 

Rule. — Subtract the square of the base from the square, of the 
hypothenuse, and extract the square root of the remainder. 

Art. 288. To find the base, the hypothenuse and perpendic- 
ular being given. 

Rule. — Subtract the square of the perpendicular from the square of 
the hypothenuse^ and extract the square root of the remainder. 

Examples for Practice. 

1. What must be the length of a ladder to reach to the top of 
a house 40 feet in height, the bottom of the ladder being placed 
9 feet from the sill ? Ans. 41 feet. 



Questions. — Art. 285. How does the square of the hypothenuse compare 
with the base and perpendicular ? How does this fact appear from Fig. 2 ? — 
Art. 286. What is the rule for finding the hypothenuse ? — Art. 287. What 
£or finding the perpendicular? — Art. 288. What for finding the bsyw7 

24 
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2. Two yessels sail from the same port ; one sails due north 
860 miles, and the other due east 450 miles ; what is their dis- 
tance from each other? 

3. The hypothenuse of a certain right-angled triangle is 60 
feet, and the perpendicular is 86 feet ; what is the lengm of the 
base? 

4. A line drawn from the top of the steeple of a certain meet- 
ing-house to a point at the distance of 50 feet on a level from 
the base of the steeple, is 120 feet in length ; what is the height 
of the steeple ? 

5. The height of a tree on an island in a certain river is 160 
feet. The base of the tree is 100 feet on a horizontal line from 
the river, and is elevated 20 feet above its surface. A line ex- 
tending from the top of the tree to the further shore of the river 
is 500 feet. Required the width of the river. 

6. On the edge of a perpendicular rock, whose base is 90 
feet, on a level, from a certain road that is 110 feet wide, there 
is a tower 160 feet high; the length of a line extending from 
the top of the tower to a point on the opposite side of the road 
is 300 feet. What is the elevation of the base of the tower 
above the road ? 

7. John Snow's dwelling is 60 rods north of the meeting- 
house, James Briggs's is 80 rods east of the meeting-house, Sam- 
uel Jenkins's is 70 rods south, and James Emerson's 90 rods 
west of the meetmg-house ; how far will Snow have to travel to 
visit his three neighbors, and then return home? 

• 

8. A certain room is 24 feet long, 18 feet wide, and 12 feet 
high ; required the distance &om one of the lower comers to an 
opposite upper corner. 

Art. 289« A circle is a plane figure bounded by a curved 
line, every part of which: is equally distant firom a point called 
the centre. 

The circumference or periphery of a circle is the 
line which bounds it. 

The diameter of a circle is a line drawn through 
the centre, and terminated by the circumference ; 
asAB. 



QlTESTioirs. — Art. 289. Whi^i il i^ (drdU ? What ii th« eirenmferenea ti « 
«irQL»7 WhailhidiuDittirr 
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Abt. 290* All circles are to each other as ike squares of 
their diameters, semi-diam6ters, or circumferences. 

All similar triangles and other rectilineal figures are to each 
other as the squares of their homologous or corresponding sides. 

Art. 291. To find the side, diameter, or circumference, of 
any surface, which is similar to a given surface. 

BuLE. — State the question as in Proportion, and square the given 
sides, diameters, or circumferences, and the square root of the fourth 
term of the proportion will be the required answer. 

Art. 292. To find the area of any surface which is similar 
to a given surface. 

Rule. — State the question as in Proportion, and square the given 
sides, diameters, or circumferences, and the fourth term of the propor- 
tion is the required answer. 

Examples for Practice. 

Ex. 1. I have a triangular piece of land containing 65 acres, 
one side of which is 100 rods in length ; what is the length of 
the corresponding side of a similar triangle containing 82 j^ acres 7 

Ans. TO.Tl-f- rods. 

OPERATION 

65:3 2^ ::10 02 :5000; A/'b = 7 0.7 1 + rods. 

2. I have a board in the form of a triangle ; the length of one 
of its sides is 16 feet. My neighbor wishes to purchase one half 
the board ; at what distance from the smaller end must it be di- 
vided parallel to the base or larger end ? 

3. There is a triangular piece of land, the length of one side 
of which is 11 rods; required the length of the corresponding 
side of a similar triangle containing three times as much. 

4. The diameter of a circle is 6 feet, and its area is 28.3 feet ; 
what is the diameter of a circle whose area is 42.5 feet? 

5. If an anchor, which weighs 20001b., requires a cable 3 
inches in diameter, what should be the diameter of the cable, 
when the anchor weighs 40001b. ? 

6. A rope 4 inches in circumference will sustain a weight of 
10001b. ; what must be the circumference of a rope that will 
sustain 50001b. ? 

7. There is a triangle containing 72 square rods and one of its 

QuKSTfONS. — Art. 290. What proportion do eireles have to each other 7 — 
Art. 291. What is the rule for finding the side, diameter, Ac, of a surface 
similar to a gi^en surface ? — Art. 292. What is the role for finding the area 
of a sorfiioe similar to a given sorfiMe 7 
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sides measures 12 rods ; what is the area of a similar triangl 
whose corresponding side measures 8 rods ? 

8. A gentleman has a park, in the form of a right-angled 
triangle, containing 950 square rods, the longest side or hypoth- 
enuse of which is 45 rods. He wishes to lay out another in the 
same form, with an hypothenuse ^ the length of the first ; re- 
quired the area. 

9. If a cylinder 6 inches in diameter tiontain 1.178-{- cubic 
feet, how many cubic feet will a cylinder of the same length 
contain that is 9 inches in diameter ? 

10. If a pipe 2 inches in diameter will fill a cistern in 20 1- 
minuteSf how long would it take a pipe that is 3 inches in 
diameter ? 

11. A tube J of an inch in diameter will empty a cistern in 
50 minutes; required the time it will empty the cistern, when 
til ore is another pipe running into it ^ of an inch in diameter. 

Art. 203* To find the side of a square that can be inscribed 
in a circle of a given diameter. 

A Bqunro is said to be inscribed in a circle when 
each ot its angles or corners touches the cireumfer- 
cnco. It may bo conceived to be composed of two 
right-angled triangles, the base and perpendicular of 
each being equal, and their hypothenuse the diameter 
of the circle, as soon in the diagram Hence the 

Rule. — Extract the square root of half the square of tlie diameter ^ 
and it is the side of the inscribed square. 

Examples for Practice. 

1. What is the length of one side of a square that can be 
inscribed in a circle, whose diameter is 12 feet ? 

Ans. 8.48+ feet. 

2. How large a square stick may be hewn from a round one, 
which is 30 inches in diameter ? 

8. A has a cylinder of lignum-vitae, 19i inches long and Ix 
inches in diameter ; how large a square ruler may be made from 
it? 

QuKSTiONS. — Art. 203. "When is a square said to be inscribed in a circle? 
Of \rliat may tlio inscribed square be conceived to be composed ? What part 
of the ciralo is the hypothenuse of the two triangles? AVhat is the rule for 
finding the side of the inscribed square ? 
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EXTRACTION OF THE CUBE BOOT. 

Abt. 294. The Cube Root is the root of any third power. 
It is so called, because the cube or third power of any number 
represents the contents of a cubic body, of which the cube root 
is one of its sides. 

Art. 295fl To extract the cube root is to find a number 
which, being multiplied into its square, will produce the given 
number. The following numbers in the upper line represent 
roots, and those in the lower line their third powers, or cubes. 

Boots, 123456789 10 
Cubes, 1 8 27 64 125 216 843 512 729 1000 

It will be observed that the cube or third power of each of the 
numbers above contains three times as many figures as the root, or 
three limes as many wanting one, or two at most. Hence, to deter- 
mine the number of figures m the cube root of a given number, 

Divide it into periods j beginning at the right, each of which, except' 
ing the last, must always contain three figures ; and the number of 
periods will denote the number of figures which the root wiU contain. 

Ex. 1. I have 17576 cubical blocks of marble, which measure 
one foot on each side ; what will be the length of one of the 
sides of a cubical pile, which may be formed of them ? 

Ans. 26 feet 

17576(26, Root It is evident that 

^ the number of 

_1 blocks or feet on a 

2'X300 = 1200)9576,lstdividend. side wiU be equal 

^^ - . ^ , ,. . to the cube root of 

7 2 0, 1st addition. 17576. (Art. 294.) 

6' X 2 X 3 == 2 1 6 0, 2d addition. Beginning at the 

6» = 2 1 6, 3d addition, rieht hand, we di- 

fv K >,Q a VX-. 1. J "^de the number 
9 5 7 o, bubtrahend. i^to periods, l^ 

plaeing a point over 
the right-hand fisrure of each period. We then find the greatest cube 
number in the left-hand period, 17 (thousands), to be 8 (thousandB), 

QuBSTioNS. — Art. 294. What is the cube root, and why so called * — Art 
295. Whtit is meant by extracting the^tsube root? How many more figures 
in the cube of any number than in the root? How do you ascertain the 
number of figures in the cube root of any number 7 What is found by ex- 
tracting the cube root of the number in the example ? What is first done 
after separating Uie number into periods ? 

24* 



Fig. I. 
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and it8 root 2, -which we place in tho quotient or root. Aa 2 is 
in the place of tens, bucauss there is tu be unothcr figure in the rout, 
its value is 20, and it represents the aide of a cube (Kig. 1) the 
contcnlflofwhich are HWO cubic fuet; thus, 20 X 20X 2C=3U00. 

Wo now subtract th-j cube of 2 (tens) 
^8 (thousands) from the lii-st period, 17 
(thousands), and have 9 (thui^udnd) feet 
remaining, which, being incrcusjd by the 
next period, makes 9570 cubic feet. This 
must ne added to three liides of the cube. 
Fig. 1, in order that it may remain aculie. 
To do this, we must find the auporflcial *' 
contents of the three sidea of tho cube, ta 
which tho additions are to be made. Now, 
nnce one side ia 2 (tens) or 20 feet square, lo 

its Huperficiivl contents will be 20 X 21) = 

400 square feet, and this multiplied bj 'i will be the superficial con- 
tents of thrsft'sideB; thus, 211 X 20 X 3*- 1200, or, which is the 
same thing, we multiply the square of the quotient tgure, or root, 
by 300 ; thus, 2" X 300 = 1200 square feet. Making this nomber 
a divisor, we divide the dividend 957C 
by it, and obtain 6, which we pliico in 
the root. This G represents the thick- 
ness of each of the three additions to bo 
made to the culje, and their superficial 
contents being multiplied by tt, we have 
1200 X 6 = 7200 cubic feet for the con- 
tents of the three additions, A, B, and 
C, a - "■ - 




Fij. 2. 



n Fig, 2. 




Having made these additions ta the 
cube, -we find that there are three other 
deficiencies, nn, oo, and rr, the length 
of which is equal to one side of the addi- 
tions, 2 (tens), or 20 feet i and their breadth and thickness, G feet, 
equal to tho thickness of the additions. Therefore, to find the solid 
contenls of the additions, necessary to supply these doGciencies, ire 
multiply the product of their length, breadth, and thickness, by the 
number of additions ; thus, G X 6 X 20 X 3 =21G0, or, which il 
the same thing, wo multiply tho squaro of the last quotient figure 
by tiie former figure of the root, and that product by 30 ; thus, C^ X 2 

QuESTions, — Wtaat is done with this greatest cube niiiiiber. and irhnt nart 
ofFig. Idaea it represent! What iadonenitb 
and what part o! [hs Gguro does it represent? 
of tba figure found? What i^nnititutes tbe remainder nlUr sobtrnctiag the 
oube number from (to LdsMSid period T To how many sides of tba cuba 
mnit this remainder b« added? How do you find the diviaarT What 
parts at the Bcure does it represent ! Uow do ;oa obtain the last figure of 
-' -* Vfbat, part of Fig. 2 does itrepreaeatT Wba^ parti of the Aznr* 
" ' -■ ' "'■--■ "- "--- -■-•-■ — -■-- '- ■"■- --urel 



What il- its value. 



Utba produnt repreneot? What th 



ir deSoieueies Id tt 
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X 30 =3 2160 cubic feet for the contents of the additions i 

and n r, as seen in Fig. 3. 

These additions being made to the cube, 
WB still obaGrve another deGciency of the 
cubical space x x x, the length, breadth, 
and thicKn(»s of which are each equal 
to the thickness of the other additions, 
■which is 6 faet. Therefore, we find the 
contents of tho addition necessirj to 
supply this delicienCT by multiplying Its 
length, breadth, and thickness tugethcr, 
or cubing the last figure of the root , 
thus, C X X = 21U cubic fei.t lor the 
\b of the addition z z z, aa seen m 




Fij. 4. 

The cube is now complete, and, if wo 
add together the several additions that 
bave been mads to it, thus, 72U0~f 2100 
-J- 216 = 9570, we obtain tho number 
of cubic feat remaining after subtracting 
the first cube, wiiich, being subtracted 
from thedividend in tite operation, leavi» 
no remainder. Hence, the cubieat pile 
farmed ia 26 feet on each side ; since 2j 
X 2G X 26 = 17576, the given number 
of blocks, and the sum of tJie seTeral 
parts of Fig. 4. Thus, 8000 + 7200 + 
2100 -(- 216 = 17576. Jlenos the fol- 
lowing 

RcLE. — Sq>arale Ihe given nutnier into as many periods as possiMe 
of three figara each, bij placing a paint oner the unit figure, and every 
third figure beyond the place of units. 

Find the grealeil cube in the left-hand period, and place id root on 
the right. SuLlrad the cube, thus found, from this period, and to th* 
remainder bring down the next period for a dividend. 

Multiply the spiare-of the root already found by ZW for adimsor,by 
uhich divide the dividend, and place the i/uotienl, usually diminished by 
one or two units, for the next figure of the root. 

Multiply the divisor by the .last figure of the root, and tnrite the prod- 
vet under the dividend; then multiply tht square of the last figure of 
Ihe root by its former figure or figures, and this product by SO. and 
place the product under the last ; under all set the am of the last figurt 
of the root, and call their sum the subtrahend. 



QDE3TIOS8. — Ilowdo.TOQ find their « 
tba pradiiat r«pT«eat ? Whnt other asGi 
ita length, breidth, and thiokneaa, equa 
What part of Fig. 1 doei it repreient 1 
«ib« roott 



What parta of Fig. 
ijoQcbjerref Tow 
do ;au And iu «d[ 
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Subtract the subtrahend from the dividend^ and to the remainder 
bring down the next period for a new dividend^ with which proceed as 
before ; and so on^ tiU the whole is completed. 

Note 1. — In separating the given number into periods, when the ntim- 
ber of the figures is not divisible exactly by 3, the left-hand period will 
contain less than 8 figures. 

Note 2. The observations made in Notes 2, 8, and 4, under square root, 
are equally applicable to the cube root, except in pointhig off decimals each 
period must contain three figures, and two ciphers must be placed at tho 
right of the divisor when it is not contained in the' dividend. 

Examples foa Practice. 
1. WBat is the cube root of 78402752 ? Ans. 428. 

OPXBATION. 

78402752(428Itoot 
64 



48 )14402 = 1st dividend. 

9600 

480 

8 



1 8 8 = 1st subtrahead. 



529200)4314752 = 2d dividend* 

4233600 

80640 

512 



4314752 = 2d subtrahend. 

2. What is the cube root of 74088 ? 

3. What is the cube root of 185193? 

4. What is the cube root of 80621568 7 

5. What is the cube root of 176558481? 

6. What is the cube root of 257259456 ? . 

7. What is the cube root of 1860867? 

8. What is the cube root of 1879080904 ? 

9. What is the cube root of 41673648.563 ? 

10. What is the cube root of 483921.5160517 

11. What is the cube root of 8.144865728 ? 

12. What is the cube root of .075686967 ? 

QuESTiov. — How many ciphers inust be plaoed at the tig^i of the divlMr 
when it is not oontained'ia the dividend 7 
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Art. 298t When it is required to extract the cube root of 
a common fraction, or a mixed number, it is prepared in tho 
uame manner as directed -in square root. (Art. 272.) 

Examples for Practice. 

1. What is the cube root of 81^^ 7 Ans. 4.334^-. 

2. Wliat is the cube root of f'Q%% ? 

3. What is the cube root of 495^ ? 

4. What is the cube root of 166 1 ? 

5. What is the cube root of 85-^/j ? 



APPLICATION OF THE CUBE ROOT. 

Art. 297t The cube root may bo applied in finding the 
dimensions and contents of cubes and other solids. 

1. A carpenter wishes to make a cubical cistern that shall 
contain 2744 cubic feet of water ; what must be the length of 
one of its sides ? Ans. 14 feet. 

2. A farmer has a cubical box that will hold 400 bushels of 
grain ; what is the depth of the box ? 

3. There is a cellar, the length of which is 18 feet, the width 
15 feet, and the depth 10 feet; what would be the depth of 
another cellar of the same size, having the length, width, and 
depth equal ? 

Art. 298a A sphere is a solid bounded by ono continued 
convex surface, every part of which is equally distant from a 
point within, called the centre. 



The diameter of a sphere is a straight line 
passing through the centre, and terminated by the 
surface ; as A B. 




u 



Art. 299. A cone is a solid having a circle for its base, and 
its top terminated in a point, called the vertex. 

- Questions. — Art. 29G. How is a cominon fraction or a mixed number pro- 
pared for extracting the square root? — Art. *2'J7. To what may the cube 
I'oot be applied ? — Art. 2D8. What is a sphere ? What is the diameter of a 
sphere 7 — Art. 299. What is a cone 7 
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The (dtitude of a cone is its perpendicolax hei^t, 
or a line drawn from the vertex perpendicular to the 
plane of the base ; as B C. 



Art. 300a Spheres are to each other as the cubes of their 
diameters, or of their circumferences. . 

Similar cones are to each other as the cubes of their altitudes, 
or the diameters of their bases. 

All similar solids are to each other as the cubes of their 
homologous or corresponding sides, or of their diameters. 

Art. 301 fl To find the contents of any solid which is similar 
to a given solid. 

Rule. — State the question as in Proportion, and cube the ffiven sides , 
diameters, altitudes, or circumferences, and the fourth term of the fro» 
portion is the required answer. 

Art. 302* To find the side, diameter, circumference, or alti- 
tude, of any solid, which is similar to a given solid. 

HuLE. — State the question as in Proportion, and cube the given sides, 
diameters, circumferences, or aUitudes, and the cube root of the fourth 
term of the proportion is the required answer. 

Examples for Practice. 

1. If a cone 2 feet in height contains 456 cubic feet, what 
are the contents of a similar cone, the altitude of which is 3 feet? 

Ans. 1539 cubic feet. 

OPERATION. 

23 :33 ::456 : 1539. 

2. If a cubic piece of metal, the side of which is 2 feet, is 
worth $6.25, what is another cubical piece of the same kind 
worth, one side of which is 12 feet ? 

3. If a ball, 4 inches in diameter, weighs 501b., what is the 
weight of a ball 6 inches in diameter 7"^ 

■ _ J _. . . Ill . _ ■ ■ ■ ' I WT 

Questions. — What is the altitude of a cone ? Art. 300. What proportion 
do spheres have to each other ? What proportion do cones have to each 
other? What proportion do all similar solids have to each other? — Art. 
8U1. What is the rule for finding the contents of a solid similur to a given 
•olid ? — Art. 30*2. What is the rule for finding the side, diameter, Ac, of a 
solid similar to a given solid 7 



4. If a sugar loaf, which is 12 inches in height, weighs 161b., 
how many inches may be broken from the base, that the residue 
may weigh 8lb. ? 

5. If an ox, that weighs 8001b., ^rts 6 feet, what is the 
weight of an ox that girts 7 feet? 

6. If a tree, that is one foot in diameter, make one cord, how 
many cords are there in a similar tree, whose diameter is two* 
feet? 

7. If a bell, 30 inches higjb, weighs lOOOIb., what is tho weight 
of a bell 40 inches high ? 

8. If an apple, 6 inches in circumference, weighs 16 ounces, 
what is the weight of an apple 12 inches in circumference? 

9. A and B own a stack of hay in a conical form. It is 15 
feet hi^, and A owns f of the stack ; it is required to know 
kow many feet he must take from the top of it for his share. 



4 XXXIX. ARITHMETICAL PROGRESSION. 

Art. 303* Whin a series of numbers increases or decreases 
by a constant difference, it is called Arithmetical Progression, or 
Progression by Difference. Thus, 

2, 6, 8, 11, 14, 17, 20, 23, 26, 29. 
29, 26, 23, 20, 17, 14, 11, 8, 5, 2. 

The first is called an ascending series or progression. The 
second is called a descending series or progression. The numbers 
which form the series are called the terms of the progression. 
The Jirst and hist terms are called the extremes, and the other 
terms the means. The constant difference is called the common 
difference of the progression. 

Any three of the Jive following things being given, the other 
ttvo may be found : 



Questions. — Art. 303. What is arithmeiioal progression? What is *n 
ascending series ? What a desoedding series 7 What are the terms of a pre- 
gression 7 What the extremes ? What the meaai 7 
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1st. The first term, or first extreme ; 

2d. The last term, or last extreme ; 

3d. The number of terms ; 

4th. The common difference ; 

5 th. The sum of the terms. 

Art. 304. To find the common difference, the first term, last 
term, and number of terms, being given. 

Illustration. — In the following series, 

2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 

2 and 29 are the extremes, 3 the common difference, 10 the 
number of terms, and the sum of the series 155. 

It is evident that the number of common differences in any 
series must be 1 less than the number of terms. Therefore, 
since the number of terms in this series is 10, the number of 
common differences will be 9, and their sum will be equal to the 
difference of the extremes ; hence, if the difference of the ex- 
tremes (29 — 2 = 27) be divided by the number of common 
differences, the quotient will be the common difference. Thus, 
27 -7- 9 =s 3, the common difference. Hence the following 

Rule. — Divide the difference of the extremes by the number of terms 
less one, and the tpiotient is the common difference. 

Examples tor Practice, 

1. The extremes of a series are 3 and 35, and the number of 
terms is 9 ; what is the common difference ? Ans. 4. 

OPERATION. 

3 5 3 

-= 4 common difference. 



9 — 1 

2. If the first term is -7, the last term 55, and the number of 
terms 17, required the common difference. 

3. If the first term is 4, the last term 14, and the number of 
terms 15, what is the common difference? 

4. If a man travels 10 days, and the first day goes 9 miles. 



QuESTTONS. — Art. 304. What is the common difference 7 What fi^e things 
are named, any three of which being given the other two can be found ? 
What is the rule for finding the common difference, the first term, last tem^ 
and number of terms, being girea 7 
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and the last 17 miles, and increases each day's tratel by ah equal 
diflference, what is the daily increase ? 

Art. 305* To find the sum of all the terms, the first term, 
last term, and number of terms, being given. 

Illustration. — Let the two following series be arranged as 
follows : 

2, 5, 8, 11, 14, 17, 20,= 77, sum of first series. 
20, 17, 14, 11, 8, 5, 2,= 77, sum of inverted series. 

22, 22, 22, 22, 22, 22, 22, = 154, sum of both series. 

From the arrangement of the above series, we see that, by 
adding the two as they stand, we have the same number for the 
sum of the successive terms, and that the sum of both series is 
double the sum of either series. 

It is evident that, if 22 in the above series be multiplied by 7, 
the number of terms, the product will be the sum of both series ; 
thus, 22 X 7 = 154 ; and, therefore, the sum of either series 
will be 154 -^ 2 = 77. But 22 is the sum of the extremes in 
each series ; thus, 20 + 2 = 22. Therefore, if the sum of the 
extremes be multiplied by the number of terms, the product will 
be double the sum of either series. HencS, 

Rule 1. — Multiply the sum of the extremes by the number of terms ^ 
and half the product will be the sum of the series. Or, 

KuLE 2. — Multiply the sum of the extremes by half the number of 
terms, and the product is the sum required. 

Examples for Practice. 

1. If the extremes of a series are 5 and 45, and the number 
of terms 9, what is the sum of the series ? Ans. 225. 

OPSSATZON. 

^ — — = 225, sum of the series. 

2 

• 

2. John Oaks engaged to labor for me 12 months. For the 
first month I was to pay him $7, and for the last month $51. 
In each successive month he was to have an equal addition to 
his wages; what sum did he receive for his year's labor? 



QrEsnoir. — Art. 305. What is the rule for finding the sum of all the termi^ 
the first term, last term, and number of terms, being given T 

25 



i 
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8. I have purchased from W. Hall's nursery 100 fruit-trees 
of various kinds, to be set around a circular lot of land, at the 
distance of one rod from each other. Haying deposited liiem on 
one side of the lot, how far shall I have travelled when I have 
set out my last tree, provided I take only one tree at a time, and 
travel on the same line each way? 

• Abt. 3M« To find the number of terms, the extremes and 
common difference being given. 

Illustjultion. — Let the extremes of a series be 2 and 29, and 
the common difference 3. The difference of the extremes will 
be 29 — 2 = 27. Now, it is evident that, if the difference of 
the extremes be divided by the common difference, the quotient 
will be the number of common differences ; thus, 27 -h 3 = 9. 
It has been shown (Art. 303) that the number of terms is 1 more 
than the number of differences ; therefore, 9 -f- 1 = 10 is the 
number of teims in this series. Hence the following 

Rule. — Divide the difference of the extremes hy the common differ'- 
ence, and the qtiotient, increased by 1, wiU be the number of terms 
required. 

Examples for Practicb. 

1. Jf the extremes of a series are 4 and 44, and the common 
difference 6, what is the number of terms? Ans. 9. 

OPKRJLTIOH. 

44 — 4 

4- 1 s= 9, number of terms. 

5 

2, A man going a journey travelled the first day 8 miles, and 
the last day 47 miles, and each day increased his journey by 8 
miles. How many days did he travel ? 

• 

Art. 307« To find the sum of the series, the extremes and 
common difference being given. 

Illustration. — Let the extremes be 2 and 29, and the com* 
mon difference 3. The difference of the extremes will be 29 — 
2 =: 27 ; and it has been shown (Art. 806) that if the differ- 
ence of the extremes be divided by the common difference, the 



QmssTiON, — Art. 306. What is the rule for findpig the number of temu, 
iht extremes and oommon differtnoe being given? 
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quotient will be t^e number of terms less am. Therefore, the 
number of terms less one will be 27 -r* 3 =s 9, and the number 
of terms 9 -}- 1 = 10. It was also shown (Art. 305) that, if 
the number of terms be multiplied by the sum of the extremes, 
and the product divided by 2, the quotient will be the sum of the 
series. Hence the 

KuLE. — Divide the difference of the extremes hy the common differ* 
ence, and to the quotient add 1 ; multiply this sum hy the sum of the 
extremes, and half the product is the sum of the series. 

Examples for Pbacticb. 

1. If the two extremes are 11 and 74, and the common di£fer- 
ence 7, what is the sum of the series? Ans. 425. 

OPERATION. 

74 — 11 (74 + ll)xl0 

-4-1 = 10: =425, sum of series. 

7 2 

2. A pupil commenced Virgil by reading 12 lines the first 
day, 17 lines the second day, and thus increased every day by 
5 lines, until he rejad 137 lines in a day. How many lines did 
he read in'all ? 

Aet. 308. To find the last term, the first term, the number 
of terms, and the common dijBFerence, being given. 

Illustration. — Let the first term of a series be 2, the num- 
ber of terms 10, and the common difference 3. It has been 
shown (Art. 304) that the number of common differences is 
always 1 less than the number of terms ; and that the sum of the 
common differences is equal to the difference of the extremes; 
therefore, since the number of terms is 10, and the common dif- 
ference 3, the difference of the extremes will be (10 — 1) X 3 
= 27 ; and this difference, added to the first term, must give the 
last term ; thus, 2 -|- 27 = 29. Hence the following 

Rule. — Multiply the number, of terms less 1 by the common differ^ 
ence, and add this product to the first term for the last term. 

Note. — If the series is descending, the product must be subtracted tcom 
the first term. 



Questions. — Art. 307. What is the rule for finding the sum of the series, 
the extremes and common difference being given ? — Art. 308. What is the 
rule for finding the last term, the first term, the number of terms, vad^mmon 
difference, being given 7 ,. . :^ ' 
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Examples vob Practice. 

1. If the first term is 1, the number of terms 7, and the com 
mon difference 6, what is the last term ? Ans. 37. 

OPERATION. 

1 + (7 — 1) X 6 = 3 7, last term. 

2. If a man travel 7 miles the first day of his journey, and 9 
miles the second, and shall each day travel 2 miles further than 
the preceding, how far will he travel the twelfth day ? 

3. If A set out from Portland for Boston, and travel 20| 
miles the first day, and on each succeeding day 1^ miles less than 
on the preceding, how &r will he travel the tenth day ? 



ANNUITIES AT SIMPLE INTEREST BY ARITHMETICAL PRO- 
GRESSION. 

Art. 309a An Annuitt is a sum of money to be paid anna* 
ally, or at any other regular period, either for a limited time or 
forever.. 

The present worth of an annuity is that sum which being put 
at interest will be sufficient to pay the annuity. 

The amount of an annuity is the interest of all the payments 
added to their sum. 

Annuities are said to be in arrears when they remain unpaid 
after they have become due. 

Art. 310* To find the amount of an annuity at simple 
interest. 

Ex. 1. A man purchased a farm for $2000, and agreed to pay 
for it in 6 years, paying $400 annually ; but, finding himself 
unable to make the annual payments, he agreed to pay the whole 
amount at the end of the 5 years, with the simple interest, at 
6 per cent., on each payment, from the time it became due till 
the time of settlement ; what did the farm cost him ? 

Ans. $2240. 

Illustration. — It is evident the Jifth payment will be 
$400, without interest ; the fourth will be on interest 1 year, 
and will amount to $424 ; the third will be on interest 2 years, 
and will amount to $448; the second will be on interest 3 

Questions. — Art. 309. What is an annnity ? What is meant by the pres- 
ent worth of an annuity 7 By the amount 7 When are annuities said to be 
inarrear87 
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years, and will amount to $472 ; and tlie^r^^ will be on interest 
4 years, and will amount to $496. Therefore, these several sums 
form an arithmetical series ; thus, 400, 424, 448, 472, 496 ; of 
which the fifth payment, or the annuity^ is the first teririy the 
interest on the annuity for one year the common difference^ the 
time in years, the rmmber of terms, and the amount of the an- 
nuity, the sum of the series. The sum of this series is found by 

Art. 305; thus, ^^^HrJ^^lX-i = $2240. Hence the 

Rule. — First find the last term of the series (Art. 308) , and then 
the sum of the series (Art. 305) . 

Note. — If the payments are to be made semi-annually, quarterly, &c., 
these periods will be the number of terms, and the interest of the annuity 
for each period the common difference. 

Examples fob Practice. 

2. What will an annuity of $250 amount to in 6 years, at 6 
per cent, simple interest ? 

3. What will an annuity of $380 amount to in 10 years, at 5 
per cent, simple interest ? 

4. An annuity of $825 was settled on a gentleman, January 
1, 1840, to be paid annually. It was not paid until January 1, 
1848'; how much did he receive, allowing 6 per cent, simple 
interest? 

5. A gentleman let a house for 3 years, at $200 a year, the 
rent to be paid semi-annually^ at 8 per cent, per annum, simple 
interest. The rent, however, remained unpaid until the end of 
the three years ; what did he then receive ? 

6. A certain clerg3rman was to receive a salary of $700, to be 
paid annually ; but, for certain reasons, which we fear were not 
very good, his parishioners neglected to pay him for 8 years ; but 
he agreed to settle with them, and allow them $100 if tiiey would 
pay him his just due with interest ; required the sum received. 

7. A certain gentleman in Boston has a very fine house, which 
he rents at $50 per month. Now, if his tenant shall omit pay- 
ment until the end of the year, what sum should the owner 
receive, reckoning interest at 12 per cent. ? 

— — ■ - I 

Qttestiovs. — Art. 310. What forms the first term of a progression in an 
annuity 7 What the oommon difference 7 What the number of terms 7 What 
the sum of the series 7 What is the rule for finding the amount of an annuity 
at simple interest 7 If the payments are made semi-annuallyi quarteriyy Ac, 
what constitute the terms 7 What the oommon diibreoce 7 
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*XL. GEOMETRICAL PROGRESSION. 

Art. 31 !• When there are three or more numbers, and the 
same quotient is obtained by dividing the second by the first 
the third by the second, and the fourth by the third, &c., these 
numbers are in Geometrical Progression^ and may be called a 
Geometrical Series, Thus, 

2, 4, 8, 16, 32, 64. 

64, 82, 16, 8, 4, 2. 

The former is called an cLScending series, and the latter a 
descending series. 

In the first series the quotient is 2, and is called the ratio ; 
in the second, it is ^. Hence, if the series is ascending ^ the 
quotient is more than unity ; if it is descending^ it is less than 
unity. 

The first and last terms of a series are called extremes^ and 
the other terms means. 

Any three of the five following things being given, the other 
ttoo may be found : 

1st. The first term, or first extreme ; 

2d. The last term, or last extreme ; 

3d. The number of terms ; 

4th. The ratio ; 

5th. The sum of the terms, or series. 

Art. 312* One of the extremes, the ratio, and the number 
of terms, being given, to find the other extreme. 

Illustration. — Let the first term be 2, the ratio 8, and the 
number of terms 7. It is evident that, if we multiply the first 
term by the ratio, the product will be the second term in the 
series ; and if we multiply the second term by the ratio, the 
product will be the third term ; and, in this manner, we may 
carry the series to any desirable extent. By examining the 
following series, we find that 2 carried to the 7 th term is 1458; 
thus. 

Questions. — Art 311. When are numbers in geometrical progression? 
What is an ascending series 7 What a descending series ? What is the ratio 
of a progression ? Is the ratio greater or less than unity in an ascending 
series ? In a descending series 7 What are the extremes of a series 7 What 
the means? What five things are mentioned, any three of which being 
giyen, the other two may be found ? 
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1 
2 


ft 
6 


8 

18 


4 

54 


162 


486 


1458 



The factors of 1458 are 3, 3, 3, 8, 8, 3, and 2, the last of 
which is the first term of the series, and the others the ratio 
repeated a number of times one less than the number of terms. 
But multiplying these factors together is the same as raising the 
ratio to the sixth power, and then multiplying that power by the 
first term. Hence the following 

Rule. — Raise the ratio to a power whose index is equal to the num- 
ber of terms less one ; then multiply this power by the first term, and 
the product is the last term, or other extreme. 

Noix. — This rule may be applied in computing compound interest, the 
principal being the first term, the amount of odo dollar for one year the 
ratio, the time, in years, one less than the number of terms, and the 
amount the last term. 

Examples fob Pbactice. 

1. The first term of a series is 1458, the number of terms 7, 
and the ratio ^ ; what is the last term 7 Ans. 2. 

OPERATIOX. 

Ratio (i)« = 7^y ; 7i^Xl458 = -SW=2, the last t«rm. 

2. If the first term of a series is 4, the ratio 5, and the num- 
bers of terms 7, what is the last term ? 

8. If the first term of a series is 28672, the ratio ^, and the 
number of terms 7, what is the last term ? 

4. The first term of a series is 5, the ratio 4, and the number 
of terms is 8 ; required the last term. 

5. If the first term of a series is 10, the ratio 20, and the 
number of terms 5, what is the last term 7 

6. If the first term of a series is 80, the ratio 1.06, and the 
number of terms 6, what is the last term ? 

7. What is the amount of $1728 for 5 years, at 6 per cent., 
compound interest 7 

8. What is the amount of $328.90 for 4 years, at 5 per 
cent., compound interest ? 

9. A gentleman purchased a lot of land containing 15 acres, 
agreeing to pay for the whole what the last acre would come 

Questions. — Art. 312. What is the rule for finding the other extreme, 
one of the extremes, the ratio, and member of terms, being given ? To what 
may this rule be applied 7 
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to, reckoning 5 cents for the first acre, 15 cents for the second 
and so on, in a three-fold ratio. What did the lot cost him 7 



Art. 313* To find the sum of all the terms, the first term, 
the ratio, and the number of terms, being given. 

Illustration. — Let it be required to find the som of the 
following series : 

2, 6, 18, 54. 

If we multiply each term of this series by the ratio 3, the 
products will be 6, 18, 54, 162, forming a second series, whose 
sum is three times the sum of the first series ; and the difference 
between these two series is tvnce the sum of the first series. 
Thus, 

6, 18, 54, 162, the second series. 
2, 6, 18, 54, the first series. 

2, 0, 0, 0, 162 — 2 = 160, difference of the two series. 

Now, since this difference is twice the sum of the first series, 
one half this difference will be the sum of the first series ; thus, 
160 4-2 = 80. 

It will be observed, by examining the operation above, that 
if we had simply multiplied 54, the last term of the first series, 
by the ratio 3, and subtracted 2, the first term, from it, we 
should have obtained 160 ; and this being divided by the ratio, 
3 less 1, would have given 80, the same number as before, for 
the sum of the first series. Hence the 

Rule. 1. — Find the last term as in the preceding article^ multiply it 
by the ratio ^ and from the product subtract the first term. Then divide 
this remainder by the ratio y less 1, and the quotient will be the sum of 
the series. Or, 

Rule. 2. — Raise the ratio to a power whose index is equal to the 
number of terms, from which subtract 1 ; divide the remainder by the 
ratio, less 1, and the quotient, multiplied by the given extreme, will be 
the sum of the series required. 

Note 1. — If the ratio is less than a unit, the product of the last term, 
multiplied by the ratio, must be subtracted from the first term ; and, to 
obtain the divisor, the ratio must be subtracted from unity, or 1. 



Questions. ~ Art. 313. What is. the rule for finding the sum of all the 
terms, the first term, ratio, and number of terms, being given ? If the ratio 
is less than a unit, what must be done witii the product of the last term multi- 
plied by the ratio ? How is the divisor oDtained when the ratio is leas than 1 7 
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Note 2. — If the second rule is employed, when the ratio is less than. 
1, its power, denoted by the number of terms, must be subtracted from 
1, and the remainder divided by the difference between 1 and the ratio. 

Examples fob Practice. 

1. If the first term of a series is 12, the ratio 3, and the num- 
ber of terms 8, what is the sum of the series? Ans. 39360. 

OPERATION. 

Ratio 3' X 12 = 26244, the last term ; 26244 X 3 = 78732 ; 
78732 — 12 = 78720 ; 78720 -h (3 — 1) = 39360, the sum 
of the series. 

2. The first term of a series is 5, the ratio §, and the number 
of terms 6 ; required the sum of the series. Ans. 13^§. 

OFKBATION. 

Ratio (^Y X 5 = JH, the last term ; ^B X f = M J ^ 
_^J==JVW> -W^-^(l — §)=WT^ = 13jff, the sum 
of the series. 

3. If the first term of a series is 8, the ratio 4, and the num- 
ber of terms 7, required the sum of the series. 

4. If the first term is 10, the ratio f , and the number of terms 
5, what is the sum of the series? 

5. If the first term is 18, the ratio 1.06, and the number of 
terms 4, what is the sum of the series? 

6. When the first term is $144, the ratio $1.05, and the num- 
ber of terms 5, what is the sum of the series ? 

7. D. Baldwin agreed to labor for E. Thayer for 6 months. 
For the first month he was to receive $3, and each succeeding 
month's wages were to be increased by f of his wages for the 
month next preceding ; required the sum he received for his 6 
months' labor. 

8. If the first term of a series is 2; the ratio 6, and the number 
of terms 4, what is the sum of the series ? 

9. A lady, wishing to purchase 10 yards of silk for a new 
dress, thought $1.00 per yard too high a price ; she, however, 
agreed to give 1 cent for the first yard, 4 for the second, 16 for 
the third, and so on, in a four-fold ratio ; what was the cost of 
the dress? 



Question. — When the second rale is employed^ if the ratio is less than X 
what must be done 7 ^k 
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ANNUrmSS AT COMPOUND INTEREST BY GEOlifETRIGAL PROGRESSION. 

Art. 31 4« When compound interest is reckoned on an 
annuity in arrears, the annuity is said to be at compound inter- 
est ; and the amounts of the several payments form a geometrical 
series, of which the annuity is the first term, the amount of $1.00 
for one year the ratio, the years the numlser of terms, and the 
amount of the annuity the sum of the series. Hence, 

Art. 315« To find the amount of an annuity at compound 
interest, we have the following 

Rule 1 . — Find the sum of the series hy either of the preceding rules, 
(Art. 313.) Or, 

Rule 2. — Multiply the amount of $1.00, /or the given time, found 
in the table, hy the annuity, and the product will he the required amount. 



TABLE, 
Showing the amount of $1 annuity from 1 year to 40. 



Years. 


6 per cent. 


6 per cent. 


Years. 


5 per cent. 


6 per cent. 


1 


1.000000 


1.000000 


21 


85.719252 


89.992727 


2 


2.050000 


2.060000 


22 


38.505214 


43.892290 


8 


8.152500 


8.188600 


28 


41.430475 


46.995828 


4 


4.810125 


4.874616 


24 


44.501999 


60.815677 


6 


5.525681 


5.687098 


25 


47.727099 


64.864512 


6 


6.801918 


6.975319 


26 


51.118464 


69.166383 


7 


8.142008 


8.893888 


27 


54.669126 


63.705766 


8 


9.549109 


9.897468 


28 


58.402583 


68.528112 


9 


11.026564 


11.491816 


29 


62.322712 


73.639798 


10 


12.577898 


13.180795 


80 


66.438847 


79.058186 


11 


14.206787 


14.971643 


81 


70.760790 


84.801677 


12 


15.917127 


16.869941 


82 


75.298829 


90.889778 


13 


17.712983 


18.882188 


83 


80.063771 


97.348165 


14 


19.598632 


21.015066 


84 


85.066959 


104.183755 


16 


21.578564 


28.275970 


85 


90.220307 


111.434780 


16 


23.657492 


25.672528 


86 


95.886828 


119.120867 


17 


25.840366 


28.212880 


87 


101.628139 


127.268119 


18 


28.132385 


80.905658 


88 


107.709546 


185.904206 


19 


80.589004 


88.759992 


89 


114.095023 


145.058468 


20 


83.065954 


86.785591 


40 


120.799774 


164.761966 



Questions. — Art. 314. When is an annuity said to be at componnd inter- 
est 7 What do the amounts of the several payments form ? What is the first 
term of tlTe series ? What the ratio 7 What the number of terms f What the 
sum of the series ? — Art. 315. What is the first rule for finding the amount 
of an annuity 7 What the semd 7 What does the table show 7 
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Examples fob Practice. 

1. What will an annuity of $378 amount to in 5 years, at 6 
per cent, compound interest? Ans. $2130.821 -{-• 

OPKBATIOR BT BTTLB FIBST. 

106' 1 

il^l-l J X 37 8 = $ 2 130.8 21+. 

1.06 —1 . 

OPBBjLTION BT BULB SBCOIO). 

5.6 3 7 09 3 X 37 8 = $21 30.821+. 

2. What will an annuity of $1728 amount to in 4 years, at 5 
per cent, compound interest 7 

3. What will an annuity of $87 amount to in 7 years, at 6 
per cent, compound interest? 

4. What will an annuity of $500 amount to in 6 years, at 6 
per cent, compound interest ? 

5. What will an annuity of $96 amount to in 10 years, at 6 
per cent, compound interest? 

6. What will an annuity of $1000 amount to in 3 years, at 6 
per cent, compound interest? 

7. July 4, 1842, H. Piper deposited in an annuity office, for 
his daughter, the sum of $56, and continued his deposits each 
year, until July 4, 1848. Required the sum in the office July 
4, 1848, allowing 6 per cent, compound interest. 

8. C. Greenleaf has two sons, Samuel and William. On 
SamuePs birth-day, when he was 15 years old, he deposited for 
him, in an annuity office, which paid 5 per cent, compound inter- 
est, the sum of $25, and this he continued yearly, until he was 
21 years of age. On William's birth-day, when he was 12 years 
old, he deposited for him, in an office which paid 6 per cent, 
compound interest, the sum of $20, and continued this until he 
was 2J. years of age. Which will receive the larger sum, when 
21 years of age? 

9. I gave my daughter Lydia $10 when she was 8 years old, 
and the same sum on her birth-day each year, until she was 21 
years old. This sum was deposited in the savings bank, which 
pays 5 per cent, annually. Now, supposing each deposit to re- 
main on interest until she is 21 years of age, required the amount 
in the bank. 
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iXLI. ALLIGATION. 

Art. 316t Alligation is a rule employed in tHe solution of 
qiiestions relating to the compounding or mixing of several in- 
gredients. The term signifies the act of connecting or tying 
together. It is of two kinds : Alligation Medial and Alligation 
Alternate, 

ALLIGATION MEDIAL. 

Art. 317* Alligation Medial is the method of finding the 
mean price of a mixture composed of articles of different values, 
the quantity and price of each being given. 

Art. 318« To find the mean price of several articles or 
ingredients, at different prices, or of different qualities. 

RuLB. — Find the value of each of the ingredients, and divide the 
amount of their values by the su?n of tlie ingredients. The quotient 
will be the price of the mixture. 

Examples por Practice. 

Ex. 1. A grocer mixed 201b. of tea worth $0.50 a pound, with 
801b. worth $0.75 a pound, and 501b. worth $0.45 a pound ; 
what is 1 pound of the mixture worth 7 Ans. $0.55. 

OPKBATION. 

$0.5 X 2 = $1 0.0 
.7 5 X 3 = $2 2.5 
.4 5 X 5 = $2 2.5 



Sum of ingredients, 10 $^ 5.0 0, value. 

Then, $5 5.0 -5- 1 = $0.5 5 per pound. 
Proof, $0.5 5 X 2 lb. = $11.0 ) 

L5 5 X 3 lb. = $1 6.5 > = $6 5.0 0. 
1.5 5 X 5 lb. = $2 7.5 ) 

2. I have four kinds of molasses, and a different quantity of 
each, as follows : 30 gal. at 20 cents, 40 gal. at 25 cents, 70 
gal. at 30 cents, and 80 gal. at 40 cents ; what is a gallon of the 
mixture worth ? 

3. A farmer mixed 4 bush, of oats at 40 cents, 8 bush, of 



Questions. — Art. 316. What is alligation? What two kinds are there? 
^Art. 317. What is alligation medial ? — Art. 318. What is the rule for 
finding the mean price of several articles at dififerent prices ? How does it 
appear that this process will give the mean price of the mixtnre ? 
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corn at 85 cents, 12 bush, rye at $1.00, and 10 bosh, of wheat 
at $1.50 per bushel. What will one bushel of the mixture be 
worth? 

ALLIGATION ALTERNATE. 

Art. 319* Alligation Alternate is the method of finding 
what quantity of ingredients or articles, whose prices or qualities 
are given, must be taken, to compose a mixture of any given 
price or quality. « 

Art. 320. To find what quantity of each ingredient must be 
taken to form a mixture of a given* price. 

Ex. 1. I wish to mix spice, at 20 cents, 23 cents, 26 cents, • 
and 28 cents per pound, so that the mixture may be worth 25 
cents per pound. How many pounds of each must I take ? 

FIRST OPERATION. PROOF. 

{lib. at 20cts. gain 5cts. f lib. at 20ct8. = 20cts . 

lib. at 23cts. gain 2cts. , J lib. at 23cts. = 23ct8 

lib. at 2Gct8. loss let. ^"^i lib. at 26ct8. = 26cts. 

lib. at 28ct8. loss Sets. L2lb. a t 28ct8. = 56ct8. 

51bs. whole val. $1.25 
lib. at 28cts. loss Sets. $1 .25 -r- 5 = 25ct8. per lb. 

Compared with the mean or average price given, by taking lib. 
at 20 cents there is a gain of 5 cents, by taking lib. at 23 cents a gain 
of 2 cents, by taking lib. at 26 cents a loss of 1 cent, and by taking 
lib. at 28 cents a loss of 3 cents ; making an excess of gain over loss 
of 3 cents. Now, it is evident that the mixture, to be of the average 
value named, should have the several items of gain and loss in the 
aggregate exactly ofi&et one another. This balance we can effect, in 
the present case, either by taking 31b. more of the spice at 26 cents, 
or lib. more of spice at 28 cents. We take the lib. at 28 cents, and 
thus have a mixture of the required average value, by having taken, 
in all, lib. at 20 cents, lib. at 23 cents, lib. at 26 cents, and 21b. 
at 28 cents. We prove the correctness of the result by dividing the 
value of the whole mixture, or $1.25, by the number of pounds 
taken, or 5, which gives 25 cents, or the given mean price per pound. 
8BC0ND OPERATION. ,, ^aving arranged in a column 

r 00 + ^1V» > *"® prices of the mgredients, 

f ZUCts.— 1 tJlD. ^j^j^ ^jj^ gj^gjj jj^g^jj price on 

^Ans. ^^® ^®^» ^^ connect together 
the terms denoting the price 
of each ingredient, so that 
a price less than the given 

QmssTioNS. — Art. 319. What is alligation alternate 7 How do jou connect 
11m piiOM 7 Explain the first operation. How is it proved to be eonrtct 7 

26 



[ 28cts.— 



lib. 
21b. 
51b. 



\ 
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mean is united wiUi^one tiiai is greater. We then proceed 
to find what quantity of each of the two kinds, whose prices have 
been connected, can be taken, in makins a mixture, so that what 
shall be gEuned on the one kind shall be balanced by the loss on the 
other. By taking lib. of spice at 20 cents, the eain will be 5 cents ; 
and hy takine lib. at 28 cents, the loss will be S cents. To equalize 
the gain and loss in this case, it is evident we should take as many 
more pounds of that at 28 cents as the loss on lib. of it is less than 
the gain on lib. of that at 20 cents ; or, in other words, the ingre-- 
dients taken should be in the inverse ratio (Art. 2S6) of the difference 
between their respective prices and the given mean price. Therefore, we 
take 51bs. at 28 cents, and Slbs. of that at 20 cents, and the loss, 
3cts. X 5 = 15 cents, on the former, exactly offsets the gain, 5ct8. X 
3 = 15 cents, on the latter. We write the 31b. against its price, 
20 cents ; and the 51b. against its price, 28 cents. In like manner we 
determine the quantity that may be taken of the other two ingredi- 
ents, whose prices are connected, by finding the difference between 
each price and the mean price ; and, as b^ore, write the quantity 
taken against its price. 

We obtain, as a result, 31b. at 20 cents, lib. at 23 cents, 21b. at 
26 cents, 51b. at 28 cents ; this, in the same manner as the other an- 
swer, may bis proved to satisfy the conditions of the question, since 
examples of this kind admit of several answers. 

Rule. — Write the prices of the ingredients in a column, with the 
mean price on the left, and connect the price of each ingredient which is 
less than the given mean price with one that is greater. 

Write the difference between the mean price and that of each of the 
ingredients opposite to the price with which it is connected; and the 
number set against each price is the quantity of the ingredient to be 
taken at that price. 

Note. — There will be as many different answers as there are different 
ways of connecting the prices, and by multiplying and dividing these 
answers they may be varied indefinitely. 

Examples fob Practice. 

2. A farmer wishes to mix com at 75 cents a bushel, with rye 
at 60 cents a bushel, and oats at 40 cents a bushel, and wheat at 
95 cents a bu£^el ; what quantity of each must he take to make 
a mixture worth 70 cents a bushel ? 



riBST OPXBATION. 

Ans. ■ 

40—1 25 ^ 



SEOONO OPERATION. 



THIBD OPERATION. 




5 

10 
30 



^70 



MO- 
60- 

75-1 
95 



AnB. 

5^ 
25 
30 
10, 



70 J 



r40-n254- 5=30^ 
5 + 25 = 30 
10--30 = 40 
f0 + 10 = 40J 



60in 
75 J] 
95==il 



00 



Questions. — What is the rule for alligation alternate ? How can yon 
obtain different answers ? Are they all true 7 
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3. I hare 4 kinds of salt, worth 25, 30; 40, and 50 oento per 
bushel ; how much of each kind must be taken, that a mixture 
might be sold at 42 cents per bushel ? 

' Ans. 8 bushels at 25, 30, and 40 cents, and 31 bushels at 50 
cents. 

Art. 321 • When the quantity of one ingredient is given to 
find the quantity of each of the o&ers. 

Ex. 1. How much su^r, that is worth 6, 10, and 13 cents a 
pound, must be mixed with 201b. worth 15 cents a pound, so that 
.the mLcture will be worth 11 cents a pound ? 



11- 



OPXRATIOV. 

6^ 4^ 



13-' 
15— 



2 
1 
5 



Q 



. I Then, 5 : 1 : : 20 : 4 
^1 5 : 2::20: S^Ans. 

ft 5 : 4 : : 20 : 16 



By the conditions of the question we are to take 201b. at 15 cents a 
pound ; but by the operation we find the difierence at 15 cents a pound 
to be only 51d., which is but i of the ^iven quantity. Therefore, if 
we increase the 51b. to 20, the other differences must be increased in 
the same proportion. Hence the propriety of the following 

SuLX. — Find the difference between each price and the mean price; 
then say. As the difference of that ingredient whose quantity is given is 
to each of the differences separately, so is the quantity given to the seve- 
ral quantities required. 

ExAMPLKS roB Practiob. 

2. A fiumer has oats at 50 cents per bushel, peas at 60 cents, 
and beans at $1.50. These he wishes to mix with 30 bushels of 
com at $1.70 per bushel, that he may sell the whole at $1.25 
per bushel ; how much of each kind must he take ? 



3. A merchant has two kinds of sugar, one of which cost him 
10 cents per lb., and the other 12 cents per lb. ; he has also 
1001b. of an excellent quality, which cost him 15*cents per lb. 
Now, as he ought to make 25 per cent, on his cost, how much 
of each quantity must be taken that he may sell the mixture at 
14 cents per lb. ? 



Question. — Art 321. What is the role for finding the quantity of eaoh of 
the other ingredients when one is given? 



\ 



45 



> Ans. 
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Am. 822i When tbe sum of tlie ingredients and their mean 
price are given, to find what quantity of each must be taken. 

Ex. 1. I have tea's at 25 cents, 35 cents, 50 cents, and 70 
cents a pound, with which I wish to make a mixture of 1801b., 
that will be worth 45 cents a pound. How much of each kind 
must I take 7 

OPKRATIOV. 

r 25 — , 25 Then, 60 : 25 : : 180 : 75 ^ 
35-] 5 60 : 5 : : 180 : 15 
50-1 10 60 : 10 : : 180 : 30 

1^70-. 20 60 : 20:: 180 : 60 J 

Sum of diflferences, 60 Proof, 180 

By the conditions of the question, the weight of the mixture is 
1801b., but by the operation we find the sum of the differences to be 
only OOlb., which is but ^ of the quantity required. Therefore, if 
we increase 60Ib. to ISO, each of the differences must be increased in 
the aime proportion, in order to make a mixture of 1801b., the 
quantity required. Hence the 

Hulk. — Find the differences as before ; then say, As the sum of th» 
differences is to each of the differences separately, so is the given quan- 
tity to the required quantity of each ingredient. 

Examples fob Practice. 

2. John Smith's " great box " will hold 100 bushels. He has 
wheat worth $2.50 per bushel, and rye worth $2.00 per bushel. 
How much chaff, of no value, must he mix with the wheat and 
rye, that, if he fill the box, a bushel of the mixture may be sold 
at $1.80? 

3. I have two kinds of molasses, which cost me 20 and 30 
cents per gallon ; I wish to fill a hogshead, that will hold "80 
gallons, with these two kinds. How much of each kind must 
be taken, that I may sell a gallon of the mixture at 25 cents per 
gallon, and make 10 per cent, on my purchase 7 

4. I have sugars at 10 cents and 15 cents per pound. How 
much of each must be taken, that a mixture contalmng 60 pounds 
shall be worth $7.20 ? 



Question. — Art. 322. How do jou find what quantity of each iAgredimt 
must be taken when the sum and mean prise are given 7 
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§ XLn. PERMUTATION. 

Abt. 323 Permxtiation is the process of finding the different 
orders in which may be arranged a given number of things. 

Aet. 324« To find the number of different arrangements 
that can be made of any given number of things. 

Ex. 1. iSow many different numbers may be formed from the 
figures of the following number, 432, making use of three figures 
in each number 7 

FIRST opxRATioN. Li tho Ist operatioD, 

432, 423, 342, 324, 243, 284. we have made all the 

different arrangements 

sxooND opxRATioH. that cau be made of the 

1X2x8 = 6, given ficures, and ^d 

ike nmnoer to be 6. In 
the second operation, the same result is obtained by simply multiplv- 
ing together the first three of the digits, a number equal to the 
number of figures to be arranged. Hence the following 

Rule. — Multiply together all the terms of the natural series of num- 
hers ^ from 1 up to the given number y and the last product will he the 
answer required. 

Examples fob Practice. 

2. My family consists of nine persons, and each person has 
his particular seat around my table. Now, if their situations 
were to be changed once each day, for how many days could they 
be seated in a different position ? 

3. On a certain shelf in my library there are 12 books. If a 
person should remove them without noticing their order, \|)iat 
would be the probability of his replacing them in the same posi- 
tion they were at first? 

4. How many words can be made from the letters in the word 
« Embargo," provided that any arrangement of them may be 
used, and that ftll the letters shall be taken each time ? 



QuESTioirs. — Art 323. What is permutation?-^ Art. 324. What is themle 
for finding ^o nnmber of arrangements that oan be made of anj given nmn- 
Iwr of things? 

26* 



\ 
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i XLHI. MENSURATION OF SURFACES. 

Art. 325* A surface is a magnitude, which has length and 
breadth without thickness. 

The surface or superficial contents of a figure are called its 
area. 

Art. 326« An angle is the inclination or opening of two 
lines, which meet in a point. 

A right angle is an angle formed by one line 
falling perpendicularly on another, and it con- 
tains 90 degrees ; as A B C. 

An ajcute angle is an angle less than a right 
angle, or less than 90 degrees ; as E B C. 

An obtuse angle is an angle greater than a 
right angle, or more than 90 degrees; as FB C. 

The Triakgle. 

Art. 327* A triangle is a figure having three sides and three 
angles. It receives the particular names of an equilateral tru 
angle^ isosceles triangle, and scalene triangle. 

It is also called a right-angled triangle when it has one right 
angle ; an acute-angled triangle^ when it has all its angles acute ; 
and an obtuse-angled triangle, when it has one obtuse angle. 

The base of a triangle, or other plane figure, is the lowest 
side, or that which is parallel to the horizon ; as G D. 

The altitude of a triangle is a line drawn from one of its 
angles perpendicular to its opposite side or base; as A B. 

A 

An equilateral triangle is a figure which has its 
three sides equal. 



Questions. — Art S26. What is a surface ? What are the superficial con- 
tents of a figure called ? — Art. 326. What is an angle ? What is a right 
angle ? An acute angle ? An obtuse angle ? — Art. 327. What is a triangle ? 
What particular names does it receive ? When is it called a right-an>;Ied 
triangle? When an acuta-angled triangle? When an obtuse-angled tri- 
angle ? What is the base of a triangle 7 What the altitude 7 Wiiat is an 
•quilateral triangle 7 
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An isosceles triangle is a figure whicli has two of its 
aides equal. 



A scalene triangle is a figure which has its three 
sides unequal. 

A right-anghd triangle is a figure having three 
sides and three angles, one of which is a right 
an^le. 



•o 




Art. 328 • To find the area of a triangle. 

KuLE 1 . — Multiply the base by half the altitude^ and the product 
will be the area. Or, 

Rule 2. — Add the three sides together^ take half that sum^ and from 
this subtract each side separately; then mtdliply the half of the sum 
and tf£ese remainders together, and the square root of this product will 
be the area, 

1. What are the contents of a triangle, whose base is 24 feet, 
and whose perpendicular height is 18 feet? Ans. 216 feet. 

2. What are the contents of a triangular piece of laud, whose 
sides are 50 rods, 60 rods, and 70 rods ? 



The Quadrilateral. 

Art. 329. A quadrilateral is a figure having four sides, 
and consequently four angles. It comprehends the rectangle, 
square, rhombus, rhomboid, trapezium, and trapezoid. 

Art. 330f A parallelogram is any quadrilateral whose 
opposite sides are parallel. It takes the particular names of 
rectangle, square, rhombusj and rhomboid. 

The altitude of a parallelogram is a perpendicular line drawn 
between its opposite sides ; as C D in the rhomboid. 



QiTRSTTONS. — What is an isosceles/triangle? A scalene triangle ? A right- 
angled triangle ? — Art. 328. What is the first rule for finding the area of a 
triangle? What the second?— Art. 329. What is a quadrilateral ? What 
figures does it comprehend? — Art. 330. What is a parallelograui? What 
partioul&r naweB does it talLo ? What is the altitude of a parallelogram 7 
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MENSURATION OF SUBFAOBS. 



[Sect. XIjTTT. 



A rectangle is a nght-angled parallelogram, 
whose opposite sides are eqnal. 



A square is a parallelogram, having four 
equal sides and four right angles. 



A rhomboid is an oblique-angled parallelo- 
gram, whose opposite sides are equal. 



A rhombus is an oblique-angled parallelogram, 
haying all its sides equal. 



Abt. 331 • To find the area of a parallelogram. 

Rule. — MvUiply the hose by the dUttude^ and the product will be th/e 



area. 



1. What are the contents of a board 25 feet long and 8 feet 
wide? 

2. What is the difference between the contents of two floors ; 
one is 87 feet long and 27 feet wide, and the other is 40 feet 
long and 20 feet wide? 

8. The base of a rhombus is 15 feet, and its perpendicular 
height is 12 feet; what are its contents? 



irilateral, /" 
ite sides / 



Abt. 332* A TRAPEZOID is a quadrilateral 
which has only one pair of its opposite 
parallel. 

Abt. 333* To find the area of a trapezoid. 

Rule. — Multiply half of the sum of the parallel sides by the altitude, 
and the product is the area, 

1. What is the area of a trapezoid, the longer parallel side 



Questions. — What is a reotangle ? A square? A rhomboid? A rhom- 
bus? — Art. 331. What is the rule for fimding the area of a parallelogram? 
— Art 332. What is a trapezoid ?— Art 333. What is the rale for finding 
the area of a trapezoid ? 
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being 482 feet, the shorter 324 feet, and the altitude 216 
feet ? 

2. What is the area of a plank, whose length is 22 feet, the 
width of the wider end being 28 inches, and of the narrower 20 
inches ? 

Art. 334 f A tbapezium is a quadrilateral, 
which has neither two of its opposite sides paral- 
lel. 

A diagoTial is a line joining any two opposite 
I angles of a quadrilateral ; as E F. 

Art. 335. To find the area of a trapezium. 

BiTLE. — Divide the trapezium into two triangles by a diagonal, and 
then find the areas of these triangles; their sum will be the area of the 
trapezium. 

1. What is the area of a trapezium, whose diagonal is 65 
feet, and the length of the perpendiculars let fall upon it are 14 
and 18 feet? 

2. What is the area of a trapezium, whose diagonal is 125 
rods, and the length of the perpendiculars let fall upon it are 70 
and 85 rods ? 

The Polygon. 

Abt. 336t A POLYGON is any rectilineal figure having more 
than four sides and four angles. It takes the particular names 
of pentagon, which is a polygon of five sides ; hexagon, one of 
six sides ; heptagon, one of seven sides ; octagon, one of eight 
sides ; nonagon, one of nine sides ; decagon, one of ten sides ; 
undecagon, one of eleven sides; and dodecagon, one of twelve 
sides. 

Art. 337* A regular polygon is a plane 
rectilineal figure, which has all its sides and all its 
angles equal. 

The perimeter of a polygon is the sum of all its 
sides. 

Art. 338* To find the area of a regular polygon. 

QuE»TiO!cs. — Art 334. What is a trapezium ? AA'hat ia a diagonal ? — 
Art. 3J5. What ia the rule for finding the area of a trapezium? — Art. 336. 
What id a polygon ? What partioular names does it take 7 .-^ Art 337. Wl»t 
is a regular polygon 7 
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Bulb. — Multiply the perimeter by half the perperuUcular let fah 
from the centre on one of its sides, and the product witt be the area, 

1. Wliat is the area of a regular pentagon, whose sides are 
each 85 feet, and the perpendiciSar 24.08 feet? 

2. What is the area of a regular he3uigon, whose sides are 
each 20 feet, and the perpendicular 17.82 feet? 



Thb Circle. 

Abt. 839* A CIRCLE is a plane figure bounded 
by a curved line, every part of which is equally 
distant from a point, called its centre. a I 

The circumference or periphery of a circle is 
the line which bounds it. 

The diameter of a circle is a line drawn throu^ the centre, 
and terminated by the circumference ; as G- H. 

Art. 840* To find the circumference of a circle, the diameter 
being given. 

RuLB. — Multiply the diameter by 3.141592, and the product is the 
circumference, 

1. What is the circumference of a circle, whose diameter is 
60 feet? 

2. A gentleman has a circular garden whose diameter is 100 
rods; what is the length of the fence necessary to enclose it? 

Art. 841 • To find the diameter of a circle, the circumference 
being given. 

Rule. — Multiply the circumference by .318309, and the product will 
be the diameter, 

1. What is the diameter of a circle, whose circumference is 
80 miles ? 

2. K the circumference of a wheel is 62.84 feet, what is the 
diameter ? 



QuBSTioNS. — What is the perimeter of a polygon 7 — Art 338. What is the 
mle for finding the area of a regular polygon 7 — Art. 339. What is a circle t 
What is the oiroumferenoe of a circle f The diameter of a oirole 7 —Art. 340. 
What is the rule for finding the circumference of a cifole, the diameter being 
giTen7 — Art. 341. What is the rule for finding the diameter of a circle, the 
oiroumferenoe being given? 
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Abt. 842* To find the area of a circle, die diameter, the 
circumference, or both, being given. 

Rule 1. — Multiply the square of the diameter by .785398, and the 
pr<fduct is the area. Or, 

Rule 2. — Multiply the square of the circumference by S3i*J^b*Jl^ and 
the product is the area. Or, 

Rule 3. — Multiply half the diameter by half the drcumference^ and 
the product is the area. 

1. If the diameter of a circle be 200 feet, what is the area 7 

2. There is a certain &rm, in the form of a circle, whose cir- 
cumference is 400 rods ; how many acres does it contain 7 

Art. 343 • To find the side of a square equal in area to a 
given circle. 

The square in the figure is supposed to have the 
same area as the circle. 



Rule 1. — Multiply the diameter by .886227, and the product is the 
side of an equal square. Or, 

Rule 2. — Multiply the circumference by .282094, and the product 
is the side of an equal square, , 

1. We have a round field 40 rods in diameter ; what is the 
side of a square field that will contain the same quantity 7 

2. I have a circular field 100 rods in circumference ; what 
must be the side of a square field that shall contain the same 
area 7 

Art. 344« To find the side of a square inscribed in a given 
circle. 

A square is said to be inscribed in a circle when 
each of its angles touches the circumference or 
periphery of the circle. 



Questions. — Art. 342. What is the rule for finding the area of a circle, 
when the diameter is given 7 When the circumference is given 7 When the 
diameter and oiroumference are both given 7 — Art. 343. What is the first 
rule for finding the side of a square equal in area to a given circle 7 What 
the second 7 — Art. 344. When is a square said to be inscribed in a circle? 
What is the first rule for finding the side of a square inscribed in a circle 7 
Th«i«ooBd7 
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RcLK 1. — Multiply the diameter by .707106, and the product is the 
side of the spiare inscnlted. Or, 

^ RuLK 2. — Multiply the cirruniference by .225079, and the product 
is the side of the sifuare inscribed, 

1. What is the thickness of a square stick of timber that maj 
be hewn from a log 30 inches in diameter 7 

2. How large a square field may be inscribed in a circle whose 
circumference is 100 rods? 

The Ellipse. 

Art. 845« An Ellipse is an oval figure having 
two diameters, or axes, the - longer of which is 
called the transverse and the shorter the conjugate 
diameter. 

Art. 346. To find the area of an ellipse. 

Rule. — Multiply the two diameters together, and their product by 
.785398 ; the last product is the area. 

1. What is the area of an ellipse whose transverse diameter 
is 14 inches, and its conjugate diameter 10 inches 7 

2. What is the area of an elliptical table, 8 feet long and 5 
feet wide ? 




5XLIV. MENSURATION OF SOLIDS. 

Art. 347. A solid is a magnitude which has length, breadth, 
and thickness. 

Mensuration of solids includes two operations : first, to find 
their superficial contents, and, second, their solidities. 

The Prism. 

Art. 348* A prism is a solid whose ends are any plane 
figures which are equal and similar, and whose sides are par- 
allelograms. It takes particular names, according to the figure 

QuKSTiONS. — Art. 345. What is an ellipse? What is the longer diameter 
ealled ? The shorter ? — Art. 346. What is the rale for finding the area of 
ftn ellipse? — Art. 347. What is a solid? What two operations does men- 
earation of solids include ? — Art. 248. What is a prism ? What partibuloar 
names does it take ? 
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of its base or ends, namely, triangular prism, square prism, 
pentagoTial prism, &c. 

The base of a prism is either end ; and of solids in general, 
the part upon which they are supposed to stand. 

All prisms whose bases are parallelograms are comprehended 
under the general name paraUdopipedons or parallelopipeds. 



A triangidar prism is a solid whose base is a tri- 
angle. 




A square prism is a solid whose base is a square, 
and when all the sides are squares it is called a cube. 





A pentagoTud prism is a solid whose base is a penta- 
gon- 



Abt. 849. To find the surface of a prism. 

Rule. — Multiply the perimeter of its base by its height, and to this 
product add the area of the two ends ; the sum is the area of the prism. 

1. What are the superficial contents of a triangular prism, 
the width of whose side is 3 feet, and its length 15 feet ? 

2. What is the surfkce of a square prism, whose side is 9 feet 
wide, and its length 25 feet ? 

Art. 330. To find the solidity of a prism. 

Rule. — Multiply the area of the base by the height, and the product 
is the solidity. 

Questions. — What is the base of a prism and of solids in general 7 What 
is a parallelopiped or parallelopipedon ? What is a triangular prism ? A 
square prism 7 A pentagonal prism 7 — Art. 349. What is the rule for find- 
ing the surface of a prism 7 — Art 350. What is the rule for finding the 
solidity of a prism 7 

27 
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1. What are the contents of a triangalar prism, whose length 
is 20 feet, and the three sides of its triangular end or base 5, 4, 
and 3 feet? 

2. How many cubic feet are there in a cube, whose sides are 
8 feet? 

3. What is the number of cul)ic feet in a room 30 feet long, 
20 feet wide, and 10 feet high? 

The Cylinder. 

Art. 351. A cylinder is a round solid, of uniform 
diameter, with circular ends. 

The axis of a cylinder is a straight line drawn through 
it, from the centre of one end to the centre of the other. 

Art. 95i* To find the sur&ce of a cylinder. 

Rule. — Multiply the circumference of the base by the altitude^ and 
to the product add the areas of the two ends ; the sum will be the whole 
surface. 

1. What is the surface of a cylinder, whose length is 4 feet, 
and the circumference 3 feet ? 

2. John Snow has a roller 12 feet long and 2 feet in diameter; 
what is its convex surface ? 

Art. 353. To find the solidity of a cylinder. 

Rule. — Multiply the area of the base by the altitude^ and the prod- 
uct will be the solidity. 

1. What is the solidity of a cylinder 8 feet in length and 2 
feet in diameter ? 

2. What is the solidity of a cylinder, whose diameter is 5 feet 
and its altitude 20 feet? 

The Pyramid and Cone. 

Art. 351. A pyramid is a solid, standing on a 
trian^ar, square, or polygonal base, with its sides 
tapermg uniformly to a point at the top, called the 
vertex. 

The slant height of a pyramid is a line drawn from 
the vertex to the middle of one of the sides of the base. 




Questions. — Art. 351. What is a cylinder T What is the axis of a cylin- 
der ? — Art. 352. What is the rule for finding the surface of a cylinder ? — 
Art. 353. What is the rule for finding the solidity of a cylinder? — Art. 354 
What is a pyramid ? What is the slant height of a pyramid ? 
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Akt. 855« A CONE is a solid, liayisg a circle for 
its base, and tapering uniformly to a point, called the 
vertex. 

The altitude of a pyramid and of a cone is a line 
drawn from the vertex perpendicular to the plane of 
the base ; as B C. ^^ 

The slant lieight of a cone is a line drawn from the vertex to 
the circumference of the base ; as A C. 

Art. 356. To find the surface of a pyramid and of a cone. 

Rule. — Multiply the perimeter or the circumference of the hose by 

half its slant height, and the product is the convex surface. 

« 

1. How many yards of cloth, that is 27 inches wide, will it 
require to cover the sides of a pyramid whose slant height is 
100 feet, and whose perimeter at the base is 54 feet? 

2. Bequired the convex surface of a cone,' whose slant height 
is 50 feet, and the circumference at its base 12 feet. 

Abt. 357* To find the solidity of a pyramid and of a cone. 

Rule. — Multiply the area of the base by one third of its aUitude, 
and the product will be its solidity, 

1. The largest of the Egyptian pyramids is square at its base, 
and measures 693 feet on a side. Its height is 500 feet. Now, 
supposing it to come to a point at its vertex, what are its solid 
contents, and how many miles in length of wall would it make, 
4 feet in height and 2 feet thick ? 

2. What are the solid contents of a cone, whose height is 80 
feet, and the diameter of its base 5 feet ? Ans. 196.3 -j- feet. 

Art. 358. A frustum op a pyramid is the part 
that remains a^r cutting off the top, by a plane 
parallel to the base. 



QiTESTiONS. — Art. 355. What is a cone ? What is the altitude of a pyra- 
mid and of a cone? What is the slant height of a cone 7 — Art. 356. What 
is the rule for finding the surface of a pyramid and of a cone 7 — Art. 357. 
What is the rule for finding the solidity of a pyramid and of a oone 7 — Art. 
358. What is the frustum of a pyramid? 





816 MENSURATION OF BOUDS. [Sect. XLTV. 

AsT. 359* A FKUSTUM OF A CONE is the* part 
ihat remains after cutting off the top, by a plane 
parallel to the base. 

Art. 360* To find the surface of a frustum of a pyramid or 
of a cone. 

Rule. — Add the perimeters or the drcmnferences of the two ends 
together, and multiply this sum hy half the slant height. Then add the 
areas of the two ends to this product, and their sum will be the surface, 

1. There is a square pyramid, whose top is broken off 20 feet 
slant height from the base. The length of each side at the base 
is 8 feet, and at the top 4 feet ; what is its whole surface 7 

2. There is a frustum of a cone, whose slant height is 12 feet, 
the circumference of the base 18 feet, and that of the upper end 
9 feet ; what is its whole sur&ce 7 

Abt. 361. To find the solidity of a frustum of a pyramid or 
of a cone. 

Rule. — Find the area of the two ends of the frustum ; multiply these 
two areas together, and extract the square root of the product. To this 
root add the two areas, and multiply their sum by one third of the alti- 
tude of the frustum; the product will be the solidity, 

1. What is the solidity of the frustum of a square pyramid, 
whose height is 30 feet, and whose side at the bottom is 20 feet, 
and at the top 10 feet 7 

2. What are the contents of a stick of timber 20 feet long, 
and the diameter at the larger end 12 inches, and at the smaller 
end 6 inches 7 

The Sphere. 

Abt. 362. A sphere is a solid, bounded by one 
continued convex surface, every part of which is 
equally distant frx)m a point within, called the 
centre. 

The axis or diameter of a sphere is a line passing through the 
centre, and terminated by the surface. 

Questions. — Art. 359. What is the fhistum of a oone ? — Art 360. What 
is the rale for finding the surface of a frustum of a pyramid or of a cone 7— 
Art 361. What is the rule for finding the solidity of a frustum of a pyramid 
or of a cone ? — Art. 362. What is a sphere 7 What is the diameter or ajdi 
of a sphere 7 




8tot. XUV.] mensuration OF SOLIDS. 817 

Abt. 3€3« To find the Borface of a sphere. 

Rule. — Multiply the diameter by the circumference, and the product 
will he the surface, 

1. What is the convex surface of a globe, whose diameter is 
20 inches ? 

2. If the diameter of the earth is 8000 miles, what is its 
convex surface ? 

Art. 364. To find the solidity of a sphere. 

Rule. — Multiply the cube of the diameter by .523598, and the prod- 
uct is the solidity. 

1. What is the solidity of a sphere, whose diameter is 20 
mches ? . 

2. If the diameter of a globe or sphere is 5 feet, how many 
cubic feet does it contain ? 

Art. 365i To find how large a cube may be cut from any 
given sphere, or be inscribed in it. 

Rule. — Square the diameter of the sphere, divide the product by 3, 
and extract the square root of the quotient for the answer. 

1. How large a cube may be inscribed in a sphere 10 inches 
in diameter ? 

2. What is the side of a cube that may be cut from a sphere 
80 inches in diameter ? 

The Spheroid. 

Art. 366t A spheroid is a solid, generated by 
the revolution of an ellipse about one of its diam- 
eters. 

If the ellipse revolves about its longer or transverse diameter, 
the spheroid is prolate, or oblong ; if about its shorter or conju- 
gate diameter, the spheroid is oblate, or JlatteTied. 

Art. 367. To find the solidity of a spheroid. 

Rule 1. — Multiply the square of the shorter axis by the longer axis, 
and this product by .523598, if the spheroid is prolate, and the product 
will be its solidity. 

Questions. — Art 363. What is the rale for finding the surfaoe of a 
sphere 7 — Art. 364. What is the rule for finding the solidity of a sphere ? — 
Art. 365. What is the rule for finding how large a cube oan be cut from a 
gi^en sphere ? — Art 366. What is a spheroid 7 What is a prolate spheroid 7 
What an oblate spheroid 7 -.- Art 867. What i» the rule for finding the s^idif^ 
of a spheroid 7 

27<^ 
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RuLB 2.'^Ifitis oblate, multiply the square of the longer axis by 
the shorter axis, and this product by .523598 ; the last product will be 
the solidity. 

1. What is the solidity of a prolate spheroid, whose transverse 
axis is 30 feet, and the conjugate axis 20 feet? 

2. What is the solidity of an oblate spheroid, whose axes are 
30 and 10 feet? 



4 XLV. MENSURATION OF LUMBER AND 

TIMBER. 

Art. 368« All rectangular and square lumber and timber, as 
planks, joists, beams, &c., are usually surveyed by board meas- 
ure, the board being considered to be 1 inch in thickness. Round 
timber is sometimes measured by the ton, and sometimes by board 
measure. 

Art. 369« To find the contents of a board. 

Rule. — Multiply the length of the board y. taken in feet, by its 
breadth, taken in inches, and divide this product ^ 12 ; the quotient is 
the contents in square feet. 

1. What are the contents of a board 18 inches wide and 16 
feet long ? 

2. What are the contents of a board 24 feet long and 30 
inches wide ? 

Art. 370* To find the contents of joists, beams, &c. 

Rule. — Multiply the depth, taken in inches, by the thickness, and 
this product by the lengthy in feet ; divide the last product by 12, and 
the quotient is the contents in feet, 

1. What are the contents of a joist 4 inches wide, 3 inches 
thick, and 12 feet long? 

2. What are the contents of a square stick of timber 25 feet 
long and 10 inches thick ? 

Art. 371 • To find the contents of round timber. 

Rule. — Multiply the length of the stick, taken in feet, by the square 
of one fourth the girt, taken in inches; divide this product by 144, and 
the quotient is the contents in cubic feet! 



Questions. — >' Art. 368. By what measure are planks, joists, Ac, usaallj 
snryejed 7 What is the usnal thickness, of a board ? How is round timber 
measured? — Art. 369. What is the rule for finding the eontents of a board 7 
— Art 370. What is the rule for finding the contents of joists, Ac. 7 
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Note 1. — The girt is usually taken about one third the distance from 
the larger to the smaller end. 

NoTB 2. — A ton of timber, estimated by this method, contains 60^^ 
cubic feet 

1. How many cubic feet of timber in a stick, whose length is 
50 feet, and whose girt is 60 inches ? 

2. What are the contents of a stick, whose length is 30 feet, 
and girt 30 inches 7 
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1. What number is that, to which if ^ be added, the sum 
will be Ji ? 

2. Wnat number is that, from which if 3f be taken, the re- 
mainder will be 4| 7 

3. What number is that, to which if 3^ be added, and the sum 
divided by 6f , the quotient will be 6 7 

4. From -^ of a mile take ^ of a furlong. 

5. John Swift can travel 7 miles in f of an hour, but Thomas 
Slow can travel only 5 miles in -^^ of an hour. Both started 
jGrom Danvers at the same time for Boston, the distance being 12 
miles. How much sooner will Swift arrive in Boston than Slow 7 

6. If f of a ton cost $49, what will Icwt. cost 7 

7. How many bricks 8 inches long, 4 inches wide, and 2 
inches thick, will it take to build a wall 40 feet long, 20 feet 
high, and 2 feet thick 7 

8. How many bricks will it take to build the walls of a house, 
which is 80 feet long, 40 feet wide, and 25 feet high, the wall to 
be 12 inches thick ; the brick being of the same dimensions as 
in the last question 7 

9. How many tiles, 8 inches square, will cover a floor 18 feet 
long, and 12 feet wide 7 

10. If it cost $18.25 to carry llcwt. 3qr. i91b. 46 miles, 
how much musj; be paid for carrying 83cwt. 2qr. 111b. 96 miles? 

11. A merchant sold a piece of cloth for $24, and thereby 
lost 25 per cent. ; what would he have gained had he sold it for 
$347 
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12. Bought a hogshead of molasses, containing 120 gallons, 
for $80 ; but 20 gallons haying leaked out, for what must I sell 
the remainder per gallon to gain $107 

13. Bought a quantity of goods for $128.25, and having kept 
them on hand 6 months, for what mnst I sell them to gain 6 
per cent. ? 

14. If a sportsman spends ^ of his time in smoking, j- in 
" gunning," 2 hours per day in loafing^ and 6 hours in eating, 
drmking, and sleeping, how much remains for useM purposes 7 

15. If a ]ady spend \ of her time in sleep, \ in making calls ^ 
^ at her toilet, \ in reading novels, and 2 hours each day in 
receiving visits, how large a portion of her time will remain for 
improvmg her mind, and for domestic employments 7 

16. K 5f ells English cost $15.16, what will 71f yards cost 7 

17. If a staff 4 feet long cast a shadow 5f feet, what is the 
height of a steeple whose shadow is 150 feet 7 

18. Borrowed of James Day $150 for six months; aflier- 
wards I lent him $100; how long shall he keep it to compensate 
him for the sum he lent me 7 

19. A certain town is taxed $6045.50 ; the valuation of the 
town is $298275.00 ; there are 150 polls in the town, which are 
taxed $1.20 each. What is the tax on a dollar, and what does 
A pay, who has 4 polls, and whose property is valued at $3675 7 

20. D. Sanborn's garden is 23^ rods long, and 13^ rods 
wide, and is surrounded by a good fence 7| feet high. Now, if ^ 
he shall make a walk around his garden within the fence, 1^ 
feet wide, how much will remain for cultivation 7 

21. J. Ladd*s garden is 100 feet long and 80 feet wide ; he 
wishes to enclose it with a ditch, to be dug outside, 4 feet 
wide ; how deep must it be dug, that the soil taken from it 
may raise the surface one foot ? Ans. 5^^ feet. 

22. How many yards of paper, that is 30 inches wide, will 
it require to cover the walls of a room that is 15^ feet long, 
11^ feet wide, and 7 J feet high ? Ans. 55^ J yards* 

23. Charles Carleton has agreed to plaster the above room, 
walls and ceiling, at 10 cents per square yard ; what will be 
his bill? Ans. $6.54^. 
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24. What is the interest of $17.86, from Feb. 9, 1850, to 
Oct. 29, 1852, at 7^ per cent. ? 

25. Eequired the superficial surface of the largest cube that 
can be inscribed in a sphere 80 inches in diameter. 

26. What is due, on the following note, at compound interest, 
Oct. 29, 1862? 

$1000. Salem, N. if., Oct. 29, 1856. 

For value received, I promise to pay Luther Emerson, Jr,^ 
or order, on demand, one thousofnd dcUars vnth interest, 

Emerson Luiheb. 
Attest, Adams Ayeb. 

r 

On this note are the following endorsements : 

Jan. 1, 1857, was received $125.00, 

June 5, 1857, do. $316.00, 

Sept. 25, 1857, do. $417.00, 

April 1,1858, do. $100.00, 

July 7, 1858, do. $ 50.00. 

Ans. $58.79. > 

27. How many cubic inches are contained in a cube that may 
be inscribed in a sphere 40 inches in diameter? 

28. The dimensions of a bushel measure are 18j- inches wide, 
and 8 inches deep ; what should be the dimensions of a similar 
measure that would contain 4 quarts ? 

29. A gentleman willed ^ of his estate to his wife, and ^ 
of the remainder to his oldest son, and 4 of the residue, which 
was $151.88^, to his oldest daughter ; how much of his estate 
is left to be divided among his other heirs? 

80. A man bequeathed j- of his estate to his son, and -J- of the 
remainder to his daughter, and the residue to his wife; the 
difference between his son and daughter's portion was $100 ; 
what did he give his wife ? 

81. Sold a lot of shingles for $50, and by so doing I gained 
12 J per cent. ; what was their value ? 

82. If ^ of a yard cost $5.00, -what quantity will $17.50 
purchase ? 

88. John Savory and Thomas Hardy traded in company; 
Savory put in for capital $1000 ; they gained $128.00 ; Hardy 
received for his share of the gains $70 ; what was his capital? 
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84. E. Fuller lent a certain som of money to C. Lamson, and 
at the end of 3 years, 7 months, and 20 days, he received inter- 
est and principal $1000 ; what was the sum lent? 

35. Lent $88 for 18 months, and received for interest and 
principal $97.57 ; what was the per cent. ? 

86. When f of a gallon cost $87, what cost 7^ gallons? 

87. When $71 are paid for 18^^ yards of broadcloth, what 
cost 5 yards ? 

38. How many yards of cloth, at $4.00 per yard, must be 
given for 18 tons 17cwt. 3qr. of sugar, at $9.50 per cwt.? 

39. How much grain, at $1.25 per bushel, must be given for 
98 bushels of salt, at $0.45 per bushel ? 

40. A person, bemg asked the time of day, replied that ^ of 
the time passed from noon was equal to -j^ of the time to mid- 
night. Required the time. 

41. On a certain night, in the year 1852, rain fell to the 
depth of 3 inches in the town of Haverhill; the town contains 
about 20,000 square acres. Bequired the number of hogsheads 
of water fallen, supposing each hogshead to contain 100 gallons, 
and each gallon 282 cubic inches. 

42. If the sun pass over one degree in 4 minutes, and the 
longitude of Boston is 71® 4' west, what will be the time at 
Boston, when it is llh. 16m. A. M. at London? 

43. When it is 2h. 36m. A. M. at the Cape of Good Hope, 
in longitude 18** 24' east, what is the time at Cape Horn, in 
longitude 67° 21' west ? 

44. Yesterday my longitude, at noon, was 16® 18' west; to- 
day I perceive by my watch, which has kept correct time, that 
the sun is on the meridian at llh. 36m. ; what is my longitude ? 

45. Sound, uninterrupted, will pass 1142 feet in 1 second ; 
how long will it be in passing from Boston to London, the dis- 
tance being about 3000 miles ? 

46. The time which elapsed between seeing the flash of a gun 
and hearing its report was 10 seconds; what was the distance? 

47. J. Pearson has tea, which he barters with M. Swift, at 
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10 cents per lb. more than it costs him, against sugar, which 
costs Swift 15 cents per pound, but which he puts at 20 cents 
per pound ; what was the &rst cost of the tea ? 

48. Q and Y barter; Q makes jof 10 cents 12J cents; Y 
makes of 15 cents 19 cents ; which makes the most per cent., and 
how much? 

49. A certain individual was bom in 1786, September 25, at 
23 minutes past 3 o'clock, A. M. ; how many minutes old will 
he be July 4, 1844, at 30 minutes past 5 o'clock, P. M., reck- 
oning 365 days for a year, excepting leap years, which have 366 
days each? 

50. The longitude of a certain star is 3s. 14° 26' 14", and 
the longitude of the moon at the same time is 8s. 19° 43' 28" ; 
how far will the moon have to move in her orbit to be in con- 
junction with the star ? 

51. From a small field, containing 3A. IE. 23p. 200f%., there 
were sold lA. 2R. 37p. 30yd. 8ft.; what quantity remained? 

52. What part of J of an acre is f of an acre ? 

53. A thief was brought before a certain judge, and it was 
proved that he had stolen property to the value of 1£. 19s. 
llfd. He was sentenced either to one year's imprisonment in 
the county jail, or to pay 1£. 19s. llf d. for the value of every 
pound he had stolen ; required the amount of the fine. 

54. My chaise having been injured by a very bad boy, I aic 
obliged to sell it for $68.75, which is 40 per cent, less than its 
original value ; what was the cost ? 

55. Churles Webster's horse is valued at $120, but he will 
not sell him for less than $134.40 ; what per cent, does he intend 
to make? 

56. Three merchants, L. Emerson, E. Bailey, and S. Curtiss, 
engage in a cotton speculation. Emerson advanced $3600, 
Bailey $4200, and Ourtiss $2200. They invested their whole 
capital in cotton, for which they received $15000 in bills on a 
bank in New Orleans. These bills were sold to a Boston broker 
at 15 per cent, below par ; what is each man's net gain ? 

57. Bought a box made of plank, 3| inches thick. Its length 
on the outside is 4ft. 9in., its breadth 3ft. 7in., and its height 
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2f%. llin. How many square feet did it require to make the 
box, and how many cubic feet will it hold? 

• 

68. How many bricks will it require to construct the walls 
of a house, 64 feet long,. and 32 feet wide, and 28 feet high? 
The walls are to be 1ft. 4in. thick, and there are also three doors 
7fb. 4in. high, and 3ft. Sin. wide ; also 14 windows 3 feet wide 
and 6 feet hich, and 16 windows 2ft. 8in. wide and 5ft. Sin. high. 
Each brick is to be 8 inches long, and 4 inches wide, and 2 
inches thick. 

59. John Brown gave to his three sons, Benjamin, Samuel, 
and William, $1000, to be divided in the proportion of j^, i, and 
^, respectively ; but William, having received a fortune by his 
wife, resigns his share to his brothers. It is required to divide 
the whole sum between Benjamin and Samuel. 

60. Peter Webster rented a house for 1 year to Thomas Bai- 
ley, for $100 ; at the end of four months Bailey rented one 
half of the house to John Bricket, and at the end of eight months 
it was agreed by Bricket and Bailey to rent one third of the 
house to John Dana. What share of tke Tent must each pay ? ^ 

61. I have a plank 42^ feet in length, 24 inches wide, and 3 
inches thick ; required the side of a cubical box that can be 
made &om it. 

62. D. Small purchased a horse for 10 per cent, less than his 
value, and sold him for 16 per cent, more than his value, by 
which he gained $21.84 ; what did he pay for the horse ? 

63. Minot Thayer sold broadcloth at $4.40 per yard, and by 
so doing he lost 12 per cent. ; whereas, he ought to have gained 
10 per cent. ; for what should the cloth have been sold per yard? 

64. A gentleman has five daughters, Emily, Jane, Betsey, 
Abigail, and Nancy, whose fortunes are as follows. The first 
two and the last two have $19,000 ; the first four, $19,200 ; the 
last four, $20,000 ; the first and the last three, $20,500 ; the first 
three and the last, $21,300. What was the fortune of each? 

65. I have a fenced garden, 12 rods square. How many trees 
may be set on it, whose distance from each other shall be one 
rod, and no tree to be within half a rod of the fence? 

THE END. 
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